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W INTHROP resecb-ch laboratories have made important con- 
tributions to the scientific investigation arid standardiza- 
tion of the new antibacterial specifics. Prontylin, a member , of 
this group, is distinguished by the highest degree of chemical 
purity. For reasons of safety Prontylin has been marketed only 
in tablet and powder form: Prontosil only in aqueous solution. 


sosococcos I 
\ oTJFCfftC % 

^ PRONTYLIN 



U. 5 . Pal. Oli. 6 Ccmeda 

Brand of SULFANILAMIDE 

p>Atnlaobenx«n«sulIoDCtaldo 

TABLETS FOR ORAL USE 


PRONTOSIL 


U. E. Rou 0(1, 6 Ccmoda 
onlno-l-hjrdioriBopbtholtn* 3.t<!i»u!itmot» 

SOLUTION FOR INJECTION 

Ocfotftsf //fcrofure *enr lo pfeyilcianj on requcsl 


^ifdltnop, 

CHEMICAL COMPANY. INC. 

PhmaaeouneaU ot oetK to (lie phytxicni 

wEw roM. R. Y. wmcsoa ort. 
retloiftt: ittnneloer. H. Y. - Windsot. Out 


GAS HEATED 


STEAM HEATED 





ELECTRICALLY HEATED 




This mercury thermometer ■ 
Taylor Inst. Co., "Bmoc") accurate 
rithin one degree, and that accuracy 
jermanent — is the true gauge of 
itenlizaUon. It measures temperature 
it the coolest place in the chamber. 



This thermostatic valve auto- 


matically controls air discharge from 
the chamber. Accuracy of perform 
ance is checked by ihe Ihermoroeler 


control of air discharge with ■•Pre- 
cision" measurement of temperature has 
proved to be a history-making development. 
It completely efiminates the source of most 
sterilization failures. 

First applied in 1933, it is now used on 


Ihe lechnia™ 

II Ihl. lealere 1»= 

.,erlh»re lull »" >» 

ou, ne.,«l didricl 

,|,e home ollleeul Erie. Penmyl«»”«- 





ADTORTISESrENTS 



“A balance of qualities...” 


NEW types nnd varieties of sutures are 
constantly needed to meet advances in 
surjjery, but the fundamentals of suture 
dependability remain unchanged. 

Sutures still should be not only easy to 
handle but correct in every phase of be- 
havior. No sinRle feature nor point of 
merit can accomplish this ... it demands 
a coiithitinfiott of various qualities. 

Therefore, in every new product and in 
every development by our scientilic staff 


the first concern is a proper ratio of vital 
characteristics. 

The special feature of each product is 
developed to the highest degree, but always 
with due regard to other qualities equally 
essential to correct function. 

This policy, which involves the annual 
consumption of more than 250,000 tubes 
in e.vperimental work and tests, gives as- 
surance that D & G Sutures invariably pos- 
sess the correct balance of qualities. 



OAVIS & GKCK, INC. 


BROOKLVN, NEW YORK 


U. S. A. 
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OPERATIVE PROCEDURE ... • • • LXXVI 
Amputation of Forearm 


[Incisions for'e^i 
\ skin, and faspial 


Skinand -fescialil'j 
flaps ret:mcted,||j 
deep flexors Jjl 
and exterx- 




Muscle flap 
of superf 

B s.. flexors 
to cover 
bone 
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Jolinson & Johnson began producing surgical sutures in 1887. Our experience of 
the last 49 years has led us to the production of what thousands of surgeons in all 
parts of the world consider the most dependable catgut ever devised — Ethicon 
Sutures. Our scientific staff includes the most capable men available, who devote 
their entire time to experiment and control in our laboratories in the United States, 
Canada, England and Australia. 

ETHICON CATGUT^*^ SDTURES 

JOHNSON & JOHNSON'. NEW BRUNSWICK. N. J.. CHICAGO, ILL. 

. tAt, VtACTLKl-ftS OF SV/lGtCAt. SOTVItES SIXCF JS87 
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When sleep is elusive at uvo a. m., there is the magic 
ol a lullaby in Medinal (soluble barbital). Ten to fifteen 
grains will insure a night of restful sleep. The tablets 
and powder of Medinal are suitable for oral, hypo- 
dermic or rectal use. This makes for convenience in 
administration by whatever method appears most desir- Tnal supply gUdiy sent 

to physicians who ask 

able. In smaller doses, Medinal is sedative. Available for it on their letterhead, 
in five-grain tablets and in powder. 

onecinal 

SCtlF.RlNG V CLAT7., JMC.. 113 UVi JSth Stnvt. Nc^- York Cty 
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A bolt of lightning cracks do'\\’n from the 
skies. A million volts hit the lightning rod 
of the house — and are instantly grounded 
witli no damage done. The invention of the 
lightning rod has saved many lives and 
millions in property. 



ETHER FOR ANESTHESIA 


Modern lechnic, new dcvclopmcnls in appa- 
rntiiF and methods of ether purification have 
increased llic case, efficiency and safety 
of ether. 

For further safety and convenience Mallinc- 
krotll Ether is packap«l in paten tc«i clicniically- 
treated, IiermcticjiIIy sc.alcd, sohlericss cans 
of 14* V 2 and 1 pound sizes. All possihilities of 
containinatinn arc precluded. The ether is 
pure whenever the can is opened. 



MaUinckrodl Ether for Anesthesia has hecn, 
since its introduction, an oiitstandinp ether. 
Usc«i in Iiundrcds of thousands of operations, 
it hasdcnionstrate*! its superiority forsni 00 th- 
ness of induction and efleclivc narcosis. TJic 
anesthetist, surpeon and physician can he 
siiw th.al Mallinckrodt Anesthesia Ether is 
free from alilehyiles and peroxides. Irritation 
and resjiiratory daniapc due to impurities 
are avoifled. 


-M A K,E.R S O F 


V ■ ;■ ; . V, St. ibcis. f.kcw 

E :G 'H E.'M 1. C X i. S aX 1; 
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SURGEBY 


Reveals a New Field for Surgeons 


Young— GENITAL ABNORMALITIES, HERMAPHRODITISM AND 
RELATED ADRENAL DISEASES 


f Hampton Young. So.D.. F.R.C.S.J.. D.S.31.. Profeaso,- of Vrology. John^ Hoimns 

University ; Visiting Urologist. Brady Urological Institute, Johns Hopkins Hospital. Buckram 
6xS. 650 pages, 55.} original drawings by Villiam P. Didusch. f 10.00. 


Pew pliysicians or surgeons will be content until they have secured a personal copy 
of this unique and invaluable book, wherein the world-famous urologist gives to tlie profession 
his great knowledge and experience, in a fleld he has made liis own, by intensive study and 
tile devising of extraordinary successful surgical procedures. 

Truly a new field of genital and adrenal surgery is revealed. All surgeons will be im- 
mensely interested to know what can be done, the how, and tlie why. They can follow eacli 
operation step by step. -4.11 physicians will be gratined to find tliat the amazing elfccts of 
diseases of the adrenal cortex and tlie embryclogic causes are described in full. Among 55 
cases presented, and so wonderfully illustrated, are to be found some of the most extraordinary 
examples of embryologic dysfunction ever assembled. The list of special features can give 
only a faint idea of the scope, absorbing interest and value of this important book. Send 
for a copy. 

13 IMPORTANT FEATURES 


1. Frequency nnd nmnziug variety of genital 
abnormalities. 

2. Serious physical and psychic efTcct of those 
abnormalities. 

3. Intimate relationship between the endocrine 
glands and the genital tract. 

4. Pronounced cfTcct of adrenal diseases upon 
the female gonads and psyche. 

5 . Adreno-gcnltnl syndrome, %'iriU8m and geni- 
tal abnormalities. 

6. New operations, devised for these cases, 
profusely illustrated. 

t.' Embryology as jt applies to genital abnor- 
malities and adrenal dise.ascs. 


8. Undcscended testicle and the treatment — 
endocrine and surgical. 

9. Xrcntnicnt of hj'pospndlas, epispadias, ex- 
strophy; full technical details. 

10. Operations to make normal hermaphrodites, 
true and pseudo, male and female. 

11. Opernfions to cure abnormal opening or 
rectum into urethra. 

12. Operations on nhnormnl vnginas in both 
males and females. 

IS. Intensely interesting .story of liermapli* 
rodltlsm in history and art. 


Barnhill— SURGICAL ANATOMY OF THE HEAD AND NECK 

By John Finch Barnhill, H.D., F.A.C.S. Formerly Professor of Otolaryngology. IndUinii rnt- 
vLZj Emeritus Frojessor of Surgery of the Head and Ncek. Honorary Professor of 
Anatomy, university of Southern Cnii/oriita, Over 1200 large pages. 1,00 mostly original iUiis. 
trations, many in colors. Published by subscription, 020.00. -Vow Beady. 

This IS probably the finest and most complete work on the Surgical 
Head and Neck in existence, making available m book form the excee ng j . ' 

highly appreciated postgraduate course given by the distingui.shwl au lo qarcenns 

Designed especially for Otolarj'ngologists. Ophthalmologists, Oral Surgeons, TO-rnlilll 

and all Interested in the surgerj' of tlie intricate regions of the Iiead and ncc . ■ 

has a genius for teaching the anatomy and surgery of tliese regions and vast ^ . 

general surgeon and otolarj’ngologist. The book is published under the auspices o le ‘. 
Study Club of Los Angeles at the insistent demand of the anny of physicians who 
Dr, Bamhlll’s courses. Large numbers of them subscribed in advance of publication and 
thereby made possible the publication of tJic course in book form for the benefit of tlic cm ^ 
profession. Tills Is an exceedingly practical book which has long been needed. co^^elntIn^ 
anatomy and clinical significance. A very great a\d in both diagnosis and treatment. 


WILLIAM WOOD & ro (Division of the DAI TIMORE 

Wi/kins Co.) OAL I IfVlWM- 
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The Western Journal of Surgery, 
Obstetrics and Gynecology 

Official for 

THE PACIFIC COAST SURGICAL ASSOCIATION 
and 

THE PACIFIC COAST SOCIETY OF OBSTETRICS AND GYNECOLOGY 
Focuses Special Accomplishment of Western Organizations 
Gives liberal space to 

Original Papers — Discnssions — Clinical Procedure — ^Professional Arts — Edito- 
rials — ^Book Keviews — ^Abstracts of Current Literature 

Indispensable to specialists and practitioners who insist on 
comprehensive coverage of the better Journals 


Publishes 

Transactions of the American 
Association for the Study of Goiter 


The Accepted Yearly Authority on Goiter 


George Crilc 
J. B, Coilip 
W. M. Boothby 
H. M, Clule 
Jacob Lerman 
N. W. Gillette 
William B. Patlcrion 
Roy McClure 

Authoritative 
Complete 
Limited Edition 


AUTHORS— 1937 

C. W. Mayo 
Andre Crotti 
W. O. Thompson 
Hugo Freund 
Joseph L. DcCourcy 
George Curtis 
Dennis O'Donovan 
A. L. Lockwood 
G. C. Schauffier 
• 

Price $3.75 


Frank Lahey 
F. A. Coller 
W. A. Plummer 
Saul Hertz 
Arnold S Jackson 
H. L. Foss 
F. Albright 
Allen Graham 


Up-to-the-Minute 
Practical 
Order at Once 


To the Circulation Manager ^ urpcrj) 

Western Journal of Surgcr>', Obstetrics and Gynecology 
5A8 Medical Arts Bldg., Portland, Oregon 

Enter my □ Subscrintion for years. Price S5.00 per year. 

n T 'Transactions. Price S3.75 per volume. 

[J KcQuest for free satnple copies of recent issues. 


M.D. Address. 
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POSTOPERATIVE COMFORT 



in the hollow of your hand 


L... 


P ROSTiGMiN PROPHYLACTIC safeguards 
against the appearance of gas -pains 
and distention following laparotomies. It 
provides an easy, efficient method of 
maintaining intestinal tone without 
hyperperistalsis. The by-effects that may 
follow injection of peristaltic stimulants 
are conspicuous by their absence. 

Summarizing a report of 249 cases 
(Western Joumalof Surgery, Qynecology, and 
Obstetrics, 45:458) the author 
said, in part, the following:''The 
feeling of security which its use 
gives to both patient and sur- 


geon, and the fact that it has been found 
to be an effective prophylactic against dis- 
tention resulted in the use of Prostigmin 
being made a routine procedure in the 
surgical division of this hospital.” 

PROSTIGMIN PROPHYLACTIC, ampuls, 1 CC 

(1:4000 solution). Usual schedule of ad- 
ministration: 1 ampul every 6 to 8 hours, 
beginning 24 hours before operation, until 
the critical period is passed. 

prostigmin regular, ampuls, 

1 cc (1:2000 solution). For treat- 
ment of distention and ileus: 

1 to 2 ampuls p.r.n. 



HOFFMANN-LA ROCHE • INC • NUTLEY • N. J- 
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Original Communications 


A REPOET ON THE VALUE OP THE IVY BLEEDING TIME 
TEST AND THE USE OP AHOSTEROL IN CASES OP 
OBSTRUCTIVE JAUNDICE 

Floyd Bovs, ALD., Ann Arbor, SIich. 

(From the Department of Surgery, University of MicMyan) 

T hat tlio problem ol the bleeding tendency in cases of obstructive 
jaundice is a sei-ious matter is appreciated wJien one realizes tJiat 
some 50 per cent of all postoperative deaths among these patients is 
said to be tlic result of hemorrhage. Many tests liave been recommended 
in tlie past for the determination of the latent bleeding tendenc}’’ in 
jaundiced palicnt.s, but no reliable and practical one from a clinical 
point of view was discovered until recently. Li April, 1935, Ivy^ and 
McNealy and tlicir coworkors announced a new bleeding time test which 
seemed to fulfill these requirements. In a word, the test was a modi- 
fication of the old Duke test with the factor of capillary wall tonicity 
eliminated by means of a blood pressure cuff. Finding clinical evidence 
to -suppoi’t the hypotlic.si.s that the cnu.se of bleeding in obstructive jaun- 
dice is due to a low liver reserve of fat soluble vitamins, McNealy- and 
others advocated at this time the u.se of viosterol for the correction or pre- 
vention of the bleeding tendency in this type of jaundice. Their clinical 
results were based ujion observations made on 900 miscellaneous eas&s 
followed at the Cook County Hospital in Chicago and were excellent 
indeed. AVc proj)oscd to try out both the tc.st (now called the Hy 
bleeding time lest) and the u.se of vio.sterol in the cases of obstructive 
jaundice scon on the surgical .serviee.s at the University Hospital and 
see whether or not their clinical results could be .substantiated. 

During the past year a serie.s of 35 eases of ob.strnctivo jaundice, with 
and without bleeding, has been carefully followed and studied bv us 
Each of these patients was te.stcd hy the same individual and all clinical 
data were obt.ained and recorded hy Ida,. Specific and identical noti.s 
were kept for all casc.s. 

n.flv.il for riiMIrnllon. Juno :t. ipsT. 

SIT 
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llie following chart gives the sex, age distribution, and diagnoses of 
the cases studied : 








rANCBEATIC, OH C.D. 

SEX 

TOTAL 

AOE 

YOUNG- OLD- 

AVER- 

CD Oil GB 

biliary 

STRICTURE, 

OR 

EST 

EST 

AGE 

STONES 

CAncINOMA 

STENOSIS CIRIUIOSIS 

Male 

u 

25 

TO 

55 

« (43%) 

7 (50%) 

1 (7%) 

2 (S%) 

remale 

21 

25 

71 

51 

10 (40%) 

9 (44%) 


I 

We were first interested in evaluating the coagulation and bleeding 
time factors. The normal coagulation time was considered under 5 min- 
utes, The upper limit of )iormal for the Duke bleeding lime was con- 
sidered to be ISO seconds and that for the Ivy test 240 seconds, as 
determined by Ivy aiid MeNea^'. Our observations in tin’s regard were 
as follows: 



CASES 

ELEVATED 
COAG. TIME 

elevated 

DUKE B.T. 

ELEVATED 

IVY B.T. 

With bleeding 

9 

0 

4 (44%) 

9 (1007e) 

Without bleeding 

20 

0 

5 (20%) 

15 ( 60%) 


In no ease, it will be observed, w.as the coagulating time significantly 
elevated. However, bleeding time elevation, especially the Ivy, signified 
potential bleeding. In the cases with bleeding, the Duke bleeding time 
was elevated in 44 per cent and the Ivy hi 100 per cent. In eases not 
presenting clinical bleeding, the Duke bleeding time was elevated in 
20 per cent while the Ivy was elevated in 60 per cent. Comparing the 
two bleeding time tests, it is seen that the Ivy test had a prognostic 
value not observed with the Duke test. 

II 


Having found to our own satisfaction a definite correlation between 
the bleeding time and clinical bleeding, wc next made observations re- 
garding the Ivy bleeding time and the jaundice itself. 



CASES 

elevated IVV B.T. 

NORMAL IW B.T. 

With bleeding 

Without bleeding 

9 

21 

9 (100%) 

12 ( 57%) 

0 (43%) 


This chart showed that in these eases of ohstriictivo jainulice, with or 
without bleeding, the Hy bleeding time was usually elevated. ^ 

The figures just mentioned suggested that perhaps there " 

definite relationship between the elevated Ivy blecc ing ime ant 
degree or duration of the jaundice. In a total of 30 of thc^ cases i v<- 
possible to detorniiiie accurately the total number of necks diiiatioii 
fbo jaundice in the pa.st and prc.senf illnesses of the.se patients. 





BOYS : IVY BLEEDING TIME TEST AND nOSTEROL IN JAUNDICE 819 


Jaundiced Cases With Bleeding 


CASE 

IVY 

BLEEDING 

PRESENT LATER* 

BEGREEt 

JAUNDICE 

DUP^A-TION 

BILIRUBIN t 

1. 

GB 

350 

X 

X 

3 

2 wk. 

100 

2. 

MB 

335 

0 

X 

3 

9 wk. 

180 

3. 

JE 

540 

0 

X 

3 

6 mo. 

108 

4. 

GG 

330 

0 

X 

2 

3 mo. 

90 

5. 

EP 

360 

0 

X 

2 

7 mo. 

60 

C. 

JIK 

480 

X 

X 

1 

30 mo. 

30 

7. 

IW 

330 

0 

X 

3 

4 wk. 

160 

8. 

CL 

245 

0 

X 

3 

5 mo. 

160 

9. 

HA 

375 

X 

X 

3 

2 wk.' 

200 


Jaundiced Gases Without Bleeding 


BLEEDING JAUNDICE 

CASE IVY PRESENT LATER* DEGREEt DURATION BILIRUBIN + 


10. 

KA 

450 

0 

0 

3 

2 mo. 

100 

11. 

CT 

700 

0 

0 

2 

1 wk. 

55 

12. 

HO 

360 

0 

0 

1 

4 wk. 

- 

13. 

■Vt'E 

360 

0 

0 

1 

3 mo. 

15 

14. 

KC 

460 

0 

0 

«> 

o 

5 mo. 

176 

15. 

ES 

430 

0 

0 

1 

2 days 

20 

16. 

.TK 

250 

0 

0 

1 

4 mo. 

70 

17. 

iStH 

195 

0 

0 

1 

4 wk. 

IS 

IS. 

tMciM 

310 

0 

0 

1 

5 wk. 

50 

19. 

BE 

200 

0 

0 

2 

6 wk. 

100 

20. 

NC 

105 

0 

0 

2 

5 mo. 

80 

21. 

EF 

175 

0 

0 

3 

2 wk. 

100 

22. 

JD 

355 

0 

0 

3 

3 mo. 

220 

23. 

SC 

400 

0 

0 

3 

2 mo. 

110 

24. 

JIV 

250 

0 

0 

3 

3 wk. 

120 

25. 

VG 

200 

0 

0 

1 

4 wk. 

13 

20. 

LM 

120 

0 

0 

2 

12 mo. 

IS 

27. 

FC 

210 

0 

x$ 

2 

10 wk. 

50 

28. 

EB 

170 

0 

0 

2 

2 wk. 

90 

29. 

IE 

240 

0 

0 

1 

6 wk. 

30 

30. 

FV 

300 

0 

o 

I 

3 wk. 

25 


•IJcvelopIng after present examination. 

tTliis Is the clinician's estimation; 1 is mild; 2 is moderate: 3 is marked. 

JAIl of tlie bilirubin tests were “direct." 

§Tliis patient developed p.o. mesenteric thromljosis witli gangrene of ileum. 

Cases with a lower .iauiidice (and bilirubin) but with a loiifrer dura- 
tion, as in Case 5, had about the same blecdin.c: time as those with a 
hifiher .iaundiee and a shorter duration, ns in Case 1. Granting the 
hypothesis of Ivy and lleNealy as to the cause of bleeding in tliese 
.iaundiee eases, we believed that these figures indicated that the rate 
of deiiletion of the liver reserve of fat soluble vitamins varies with, and 
depends upon, the duration of the obstruction and upon its completeness. 


En-rrr os tiik ILT. asd Ui.EKmNo nv thk RcnoirAi, Removal of the On.STi:ncTioN- 
CArsrsr. the .Tausthce tViriiour the Use of ViosTERot, 



NAME 

DAYS r.o. 

I\'Y B.T. 

BLEEnlNG 

DIURUBIN 

1. 

MB 

6 

4 so fo 260 


181 to 05 


FV 

n 

300 to 160 

0 to 0 

25 to 12 

X 

ES 


430 to 150 

0 to 0 

20 to — 

•1. 

IE 

5 

260 to 160 


30 to 15 
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SURGERY 


In S ofiSL's, wlioi'c viosterol was not used, observations were made 
rcgai-diufi llic bleeding time and tlie surgical removal, or failure of 
removal, of the cause of the obstruction. 


The SAitE Ern:CTs iies* Surqioai. llEjtovAL or the Obstructiox Covld Not Be 

I)OXE 


I. 

LW 

10 

290 to 4S0 

0 to X 

100 to 100 

2. 

CIj 

0 

245 to 300 

0 to X 

150 to IGO 

3, 

GG 

35 

330 to - 

0 to X 

SO to 00 

4. 

NG 

6 

no to 210 

0 to 0 

SO to 50 


The surgical removal alone of the obstruction caused a progressive 
and rapid diminution in the bleeding time and the bilirubin. Where 
onl}' a laparotomy was performed and the obstruction could not be re- 
moved (cases with extensive and progressive carcinomatosis or hepa- 
titis), the Iry bleeding time increased and the bilirubin did not diminish. 
Wc considered this to be more evidence that the Ivy bleeding time is 
related to the obstructive clement in the jaundice. 

Ill 

It was possible to follow carefully 20 eases in which viosterol was used, 
with or without bile salts, as recommended by Iat and McNealy. Each 
of these patients rvas given 50 minims of viosterol (Mead, Johnson & 
Com])any) three times a day and 5 or 10 gr. tablet of ox or pig bile 
by mouth three times a day when the stools Avere acholic. 


before atosteroe viosterol 



CASE 

J.” 

BIL.* 

BL. 

3. 

GB 

3 

100 

X 

2. 

KA 

3 

300 

0 

•> 

o. 

MB 

O 

ISO 

0 

4. 

CT 

o 

55 

0 

5. 

.TE 

o 

lOS 

0 

0. 

GG 

3 

00 

0 

7. 

FV 

0 

20 

0 

8. 

HO 

1 

35 

0 

9. 

KC 

3 

- 

0 

10. 

PK 

0 

0 

0 

11. 

WE 

1 

15 

0 

12. 

EP 

2 

60 

0 


13. 

ES 

1 

20 

0 

14. 

JKN 

2 

70 

0 

15. 

UK 

o 

30 

X 

16. 

MH 

1 

IS 

0 

17. 

MeU 

1 

- 

0 

IS. 

lAV 

3 

ICO 

0 

19. 

KM 

o 

— 

0 

20, 

EF 

3 

100 

0 


DUKE 

IW 

50 M. T.I.T). 

J. 

600 

600 

3 days 

4 

ISO 

450 

6 dayst 

4 

120 

335 

6 davs 

3 

210 

TOO 

5 davs 

1 

300 

540 

11 davs 

o 

ITO 

330 

6 dsA-s 

3 


300 

S dtirs 

0 

160 

360 

10 daysf 

1 

ISO 

460 

10 days 

3 

130 

350 

5 days 

0 

120 

360 

5 days 

1 

3G0 

420 

7 days 

3 



26 d.iyst 

3 



37 davst 

2 



41 davst 

1 

225 

450 

14 days* 

1 

200 

2S0 

3 days* 

1 

300 

4S0 

20 days 




48 days* 


60 

195 

7 days 

less 

60 

310 

4 days 

1 



20 days 

less 

_ 

330 

11 days* 

4 

90 

270 

10 days 

0 

55 

175 

10 d.ays 

3 


AFTER ATOSTEROL 


BIL. 

BL. 

DUKE 

m 

120 

XX 

2S0 

620t 

. ISO 

0 

210 

540{ 

_ 

0 

150 

200 

7 

0 

130 

2S0 

60 

0 

220 

340 

SO 

0 

ISO 

350t 

— 

0 

SO 

100 

12 

0 

115 

160 

176 

0 

160 

240 

1 

0 

ISO 

200 

— 

0 

ISO 

160 

150 

X 

300 

360 

ISO 

X 

- 

4S0 


0 

_ 

333 

70 

0 

_ 

270 


0 

60 

110 

S 

0 

70 

160 

34 

Jess 

360 

420 

45 

less 

- 

190 


0 

55 

ISO 

50 

0 

160 

195 


0 

55 

ISO 

225 

0 

240 

.300 


0 

60 

210 

— 

0 

ISO 

190 


•J. — ^Jaundice; Bil. — bilirubin, Bl. — ^blcedin^* 
tThis means ■with bile salts. 

^Thesc were cases of carcinoma witli increase in size of lesion. 
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It is to be observed from this ebart that the use of viosterol in almost 
all of our cases of obstructive jaundice definitely diminished the Ivy 
bleeding time factor and the incidence of bleeding. In 13 cases the 
Ivy time was reduced to normal. In 4 cases the reduction was toward 
normal. In 1 ease there was no change. In 2 cases there was an in- 
crease, and in both instances these patients had extensive carcinomatosis. 

Kearrangement and correlation of the cases and facts just reviewed 
with deatlis indicated that the use of viosterol has a certain prognostic 
value. 



ivy B.T. 

REDUCTION 


DEATHS 

DAYS VIOSTEROL 

AVERAGE 
DAYS USED 

With bleeding 

To normal 

0 

0 



(8 cases) 

Toward normal 

4 

3 

6-17 

11 


No ehange 

0 

0 




Increased 

4 

4 



Without bleeding 

To normal 

7 

0 



(12 cases) 

Toward normal 

4 

0 

3-20 

10 


No change 

1 

0 




Increased 

0 

0 




Therefore, in cases of obstructive jaundice without clinical bleeding, 
tlie prognosis was considered good when reduction of the Ivj^ bleeding 
time to or toward normal occurred after an adequate trial of viosterol. 
Only rarely was there an increase in the bleeding time among these 
patients. In obstructive jaundice eases with clinical bleeding and 
presenting a reduction of the I'v'j’^ bleeding time to normal with the 
use of viosterol, the prognosis was likewise fairly good. But, the prog- 
nosis in such cases was only fair when the bleeding time returned 
merely toward normal, poor -when it showed no ehange, and fatal 
when the Ivy time increased. Tliese bleeding time changes occurred, 
one way or tlie otiier, witliin a period of 7 to 21 daj^s, the average time 
being about 10 days. 


IV 


Pificen of the 35 cases died during this past year, either in or out- 
side the hospital. In 12 of them an autopsy was obtained with the 
microscopic liver findings shown in the table on page 822. 


It will be noted that the chief autopsy diagnoses were quite evenly 
divided between carcinoma and cirrhosis of the liver. Jlay it not he 
.ygued, as a diagnostic point, that when the Ivy bleeding time does not 
improve in a reasonable period of time with the use of ^•iosterol car- 
emoma or cirrhosis of the liver is to he suspected as the likelv cause of 
the supposedly pemanent liver fat soluble vitamin insufficiency? A-ain 

imm-oleri -v Tl'"' P°/‘«P«>-«'>t5vcly tliat the failure to show an 
. IIMUI, II, c (as best as can be cstablfahefl by palpation and 
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SUROEUY 


Clinical Cases WUh Bleeding* 



CASK 

HKMOKK. 

CA. 

cinn. 

CllOh. 

iNTRA- ma- 
il. n. 

AT- 

ROPHY 

FATTY 

OBsr. 

1. 

CL 

X 

i^y 

0 

X 

X 

0 

0 

0 

X 

2. 

lAV 

X 

0 

(X) 

X 

X 

0 

0 

0 

X 

3. 

EP 

X 

0 

0 

(X)l 

0 

0 

0 

0 

X 

4. 

GB 

X 

(^) 

0 

0 

0 

0 

X 

X 

X 

n. 

HA 

X 

Q 

(-X) 

0 

0 

0 

0 

0 

X 

6. 

MK 

X 

0 

(X) 

X 

0 

X 

0 

0 

X 

7. 

JE 

X 

(X) (X) 0 0 0 

(7 out of 9 deatlis, all with autopsy) 

Clinieal Cases Without Bleeding 

0 

X 

X 

1. 

EB 

X 

X 

(X) 

0 

0 

0 

0 

X 

X 

o 

JW 

0 

(X) 

X 

0 

0 

0 

0 

0 

X 

3. 

EG 

0 

0 

(X) 

0 

0 

0 

0 

X 

X 

4. 

EF 

0 

(^) 

0 

0 

0 

0 

0 

0 

X 

5. 

LN 

X 

0 

(X) 

0 

0 

X 

0 

X 

X 


(6 out of 2G eases, one without autopsy) 


•Hcniorr — hemorrUuges ; Ca — carcinoma; Intra-H — intrahepatic cholangiolitis ; 
Perl-H— peri)icpatlt/s ; Fatty— fatty infiltration or (X) degeneration chief diagnosis ; 
Cirr — elrrliosls; Cliol — cholangitis; x — minor findings at autopsy; t — inflammatorj- 
stenosis. 


probing of the coiuinoii duct, and possibly after operative biliary tree 
lipiodol x-ray films), suggests the ifreseiice of carcinoma or cirrhosis of 
the liver? 

CONCLUSION 

In conclusioit, we feel that the above evidence lends support to the 
liypothesis of Ivy, McNcaly, and others, regarding the cause of bleed- 
iii" in obstraetive jaundice and to their observations that this bleeding 
tendency ean be prevented or corrected, when permanent liver vitamin 
insuffieienev does not exist, by the administration of an excess of fat 
soluble vitamins in the form of viostcrol. Viosterol administration has 
a definite prognostic value when correlated with the Ivy Weeding tunc. 
oTl-.r< oteon.„li„,» imlicatc II, nl this liver vltem.n clcplcnhon de. 
nciids upon the duration and the degree of the janiidiec, and they stress 
Sm vairof a careful history in this regard. Fiiially, we have found 
the Wcediii"- time determination a simple and practical clmieal tes 
fo ^ dW W nVw Intent Weeding teudeneics and for prognosticating 
11! ,l,e lU;, C 0 „.« In ceres of oteirnetive ,e-.e.. 

keferences 

1 T.-AC Shapiro, P.E.,aucIxMc.nick,P.: The Bloetog Tendency in Jaundice, 

” Surg.,'’Ct.vncc. & Obst. 60; P.; Tlic Effects of Viostcrol m 

2. McNcaly, E. AV., Shapiro, P. E-, “"jsf ' 

Jauhiice, SuiK., Gyncc. & Obst. 6. .So, n'oo. 





SPLENECTOMY 

E. L. Eliason, M.D., and Julian Johnson, M.D., Philadelphia, Pa. 

A lthough splenectomy was done in at least a few instances be- 
L fore the birth of Christ,^^ Spencer Wells, in 1865, was probably 
the first to perform the operation in modern times.^^ In the early years 
the mortality was high so that the operation was. seldom performed. 
Within the last quarter of a century, however, splenectomy has become 
a well-recognized and justified procedure. Wliile today it is not to be 
entrusted to the occasional operator, yet in the hands of a well-trained 
surgeon the mortality of spleneetomj' approaches that of any other upper 
abdominal surgery and depends largely upon the tjqie of cases selected 
for operation. 

The vast majority of patients requiring splenectomy suffer from one 
of three diseases — splenic anemia (Banti’s disease), hemolytic jaundice, 
or purpura hemorrhagica. There are, however, a number of less common 
conditions wliich require removal of the spleen. Splenectomy ivill be 
discussed in its relationship to these various diseases and fifty-three 
cases will lie reported. The cases in this series have been divided 
according to diagnosis in Table I. 


Table I 

Splekectomy Cases 



DISEASE 

XO. CASES 

DIED 

1 

Splenic anemia (Band dis-ease) 

21 

8 

o 

Hcmolvtie iniindieo 

12 

0 


Purpura liemorrliagica 

7 

0 

4 

Ruptured spleen 

5 

0 

r. 

Subacute bacterial endocarditis with 

splenomegaly 2 

1 

(•) 

Multiple lymptogenous cy.«ts 

2 

0 

7 

Syphilitic splenomegaly 

1 

0 

s 

Priniarv tuberculosis of the spleen 

1 

0 

0 

Myelogenous leuheinia 

1 

0 

10 

Aplastic anemia 

1 

1 



53 

10 (18.8%) 


SI’LENIC anemia (iJANTl’S DISEASE) 

In 1894 and again in 1910, Banli described a syndrome ivhieh has 
since iioon a.ssoeiatcd Avitli his name. He suggested splenectomy as tlie 
treatment of choiee.’' The syndrome is eliaracterized by a progressh’e 
enlargement, of the spleen a.ssoeinted with a pei-sistent anemia. There 
is a marked tendeney toward gastrointestinal liemorrliage. In the 
len^al .stage there is eirrhosis of the liver followed by aseites and 

Il'Mlvod for puMtc.'ition, Juno IJ. 1937. 
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SURGERY 


Table H 

Splenic Anemia— 21 Cases 


NO. NAME SEX AGE 


LIVER DAMAGE 
CLINICALLY 


1 P. B. M .10 No 


PRETUER- 
.\PEUTIC FOL- 
AT UEMO- LOWED 
OPERATION GLOniN 


RESULT 


E.D. P 
P. L. Jt 

L. S. M 

A.B. P 


49 

49 

42* 

14 


Jaundico 

Ascites 

Jaundice and 
ascites 
Ascites 


No 

Severe 

Severe 

Severe 

Severe 


45 

43 


Died, bronciiopneu- 
monia 

Died 

Died, gastric hemor- 
riiage 

Died, gastric hemor- 
rhage 

Died, gastric liemor- 


G 

J.C. 


24 

Jaundice and 

Severe 

80 

riiage 

Died, “liver insuffi- 

7 

J.L. 

M 

34 

ascites 

Jaundico 

Severe 

78 

ciency'’ 

Died, “liver insuffi- 

S 

P.C. 

JI 

52t 

No 

Severe 

48 

cienc}'” 

Died, “liver insuffi- 

9 

P. C. 

P 

62 

No 

Enlarged 

55 

ciency 

11 yr. Well 

10 

B. S. 

P 

13 

No 

- 

70 

7 yr. Hemoptosis before 


J.G. 

M 





and after opera- 
tion 

11 

15 

No 

- 

42 

7 yr. Hemoptosis before 








and for 4 yr. after 


C.B. 

M 





operation; now 
well 

12 

35 

No 

- 

OS 

4 yr. Well, still moderate 


L.D. 






anemia 

13 

P 

50 

No 

- 

? 

5 yy. Well, Hb. 96% 

14 

M. S. 

P 

9 

No 

- 

20% 

5 yr. Well, Hb. 94% 

15 

H.K. 

P 

20 

No 

Severe 

70 

3 mo. Symptomatically im- 


S. P. 

M 





proved, Hb. 76%; 
platelets, 170,000 

16 

45 

No 

- 

- 

1 yr. Well, Hb. 76% 

17 

J.K. 

M 

23* 

Ascites 

Severe 

_ 

- 

18 

J. S. 

M 

8 

No 

- 

47 

3 yr. Well, Hb. 96% 

7 mo. Improved 

19 

J.P. 

P 

62 

No 

Severe 

72 

20 

w. c. 

M 

55 

No 

Diver en- 

55 

3 mo. Improved 






larged 


21 

E. S. 

P 

8 


Liver en- 

- 

0 






larged 




•Oraentopexj' done in addition to splenectomy. 
tLigation of left gastroepiploic artery. 


perhaps jaundice. Very little had been added to tiie ioiowiedge of 
the true nature of the disease since Banti’s descriptions so that the 
diagnosis today is still largely one of exclusion. Because of this fact, 
it is undoubtedly true that while the patients grouped under the diag- 
nosis of Banti’s disease present common characteristics there may be 
different etiologic factors involved.-’ 

The treatment of choice in this sjuidrome continues to be splenectomy. 
Many feel that splenectomy is worth while only in the early case and 
that patients who present signs of severe liver damage should not be 
subjected to the procedure.^ It has been suggested that ligation of the 
splenic artery be used in these late cases and good results have been 
reported.'*^ Omentopexy has been done along with splenectomy in those 
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cases having ascites. Because gastrointestinal hemorrhage is a major 
threat in many instances, the coronary vein has been ligated at the time 
of splenectomy. 

The series of cases reported from the Mayo Clinic in 1931 included 
167 cases with a mortality of 9.6 per cent. Eighty of these were still 
living, while 63 were well. Of those already dead, 10 lived for more 
than nine years. The longest survival was nineteen years. Such re- 
sults certainly seem to justify the opex’ation. Gastrointestinal hemor- 
rhage was the direct cause of death in one-third of the patients who 
died after leaving the hospital.^®’ 

Because of the marked difference in the operability of a patient in the 
early stages and a patient in the late stages of B anti’s disease, it is 
obvious that the mortality can be regulated by the selection of the cases. 
There were 21 patients in this series diagnosed as Banti’s disease. Seven 
of the group showed evidence of severe liver damage before operation; 
6 of these 7 patients died. Of the 14 patients who did not show evidence 
of severe liver damage before operation, only 2 died. Both of these 
patients were found to have severely damaged livers at operation. Thus 
there were 8 deaths in this series; 3 caused by gastric hemorrhage, 1 
by bronchopneumonia, while in 4 instances the cause was tmkno'svn. 
These last were spoken of as "liver deaths.” 

The results following splenectomy for splenic anemia depend to a 
great degree upon the stage of the lesion. In Table II may be seen 
tlie results of the cases in this series. The longest survival to date is 
eleven years. There are three patients perfectly well, udth over 90 per 
cent hemoglobin from three to five years after operation. 

HEJIOLYTIC JAUNDICE 

Hemolytic jaundice has long been divided into the congenital and 
acquired. forms. There is some doubt, however, that the disease is ever 
acquired.^® "Wlien the disease is first noticed after childhood and is not 
associated with a family history, it is usually spoken of as acquired. 
Under such circumstances the disease is frequently most severe.'*® 

When normal red blood cells are placed in hjiiotonic salt solution, 
they become more globular as they increase in volume and finally 
rupture. The cells in hemolytic- jaundice are already partially changed 
in that direction. Thus Haden’® has demonstrated spherocytosis which 
causes the cells to have a smaller diameter (microcystosis), whereas, the 
volume is normal or increased. This phenomenon explains in part the 
characteristic increase in red blood cell fragility found in this disease. 

In addition to these findings, there is usually a greenish pallor to the 
skin, with an increased Yandcnberg reaction. There is a normal or 
incrca-scd amount of bile in the stool. There are abnormal quantities 
of urobilin and bilirubin in the urine. There is a secondary anemia with 
it.s accompanying increased reticulocyte count. The spleen is enlarged 
and usually palpable.® 
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Tabu; III 


IIKMOBYTIO .TaUSDU I; 


KO. 

XAMK 

SKX 

Aflv: 

l>UtlA.TIOK 

OF 

KYMP- 

TOitS 

FUAttIUTY 

rnnop- 

r.UATlVK 

iin. 

K. i;.* 

r.nxFKAi. 

COXPITtOK 

mxjOD 

1 

a. M. 

iM 

17 

s yr. 

.O25-.J00 


2 vr. 

Well 

Norma! 

o 

B.M. 

F 

IS 

3 yr. 

.G25-.400 


3 mo. 

Well 


li 

E.H. 


20 

2 vr. 

.725-.425 


2 JT. 

Well 

Normal Hb. 










100% 

4 

L. M. 

F 

2S 


.750-.425 

33% 

1 yr. 

Well 

E.B.C. 










4,300,000 










Hb.— 82% 










P.— 148,000 

5 

T.b. 

M 

30 

3 yr. 

.500-.400 

30% 

1 yr. 

Unim- 

Jaundiced 









proveO, 










continued 










jaundiced 

C 

>t. IV. 

F 

50 


.500-.400 


1 JT. 

Well 

Hb.— 80% 










P. — normal 

7 

C.L. 

Jt 

oo 

G ^T. 

? 


1 yr. 

Well 


s 

A.M. 

F 

4 

4 yr. 

.C75-.400 


yr. 

Well 


n 

E.M. 


0 

5 yr. 

.G50-.450 

22% 

.3 yr. 

Well 


10 

B.M. 

F 

11 

1 yr. 

.625-.375 

70% 

3 yr. 

Well 


11 

N.G. 

M 

20 mo. 

.C25-.450 

C3% 

Recent 



12 

B.S. 

M 

IS 

0 yr. 

.525-.400 

— 





•Follow-up oxamlnntlon. 


Splenectomy was first performed for hemolytic jaundice l)y Spencer 
Wells in 1887. The patient was still alive when last reported in 1932.'' 
Tliis operation, used empirically and found to be successful, has stood 
the test of time. When the diagnosis is certain, a complete and perma- 
nent cure can be expected to follow splenectomy. In the atypical case, 
the result may be unsatisfactory.'’'' 

It has been pointed out that although in a state of chronic anemia 
due to continued hemolysis, many of these cases go along for years 
moderately comfortable, so that one should consider the surgical mor- 
tality before advising operation.^' Since the operative mortality in 
these chronic cases has been reduced to a minimimi, it is felt that 
splenectomy should be advised in all ty}iical cases unless eontraindicated. 

In the 12 cases in this series there were no deaths. In the 118 cases 
reported from the Mayo Clinic, the mortality was only 3.4 imr cent. - 
A mortality in this neighborhood can generally be expected 
cases The results following operation frequently border on the r 
matie. The jaundice may disappear in a few days and the blood coun 
m2 return to normal in a few weeks. The red blood cell fragility may 

approach but never return to normal. reeo<r- 

Of the 12 cases in this series, oulj’' 1 has been a fai i . o 

ni.ed as being atypical at the time of operatmm This patient 1 
since been reported in detail by Hamburger and Bernstein as a ^se 
of chronic hemolytic anemia ^dth paroxysmal 
globinuria. In about one-half of the patients in this series, the follow-up 
period has been quite short. The results are given in Table HI. 
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The reports in the literature are good in a high percentage of eases. 
Several authors*® liave reported cases with recurrent jaxmdice. It is 
probable that these xvere cases atypical in type or with accessory 
spleens. In the hlayo Clinic series^- of 98 cases, 82 were cured, 12 im- 
proved, and 4 unchanged. It is the consensus of opinion that if the 
patient presents a typical picture of liemolytic jaundice, one may ex- 
pect complete and permanent relief in a high percentage of eases follow- 
ing splenectomy. 

It has long been the teaching that splenectomy should not be per- 
formed during an acute exacerbation of tlie disease. All agree that it is 
safer to operate during a quiescent period. However, the acute exacerba- 
tion maj^ be so severe that one is foi’ced into some life-saving measure. 
Under such conditions, a blood transfusion is frequentlj’’ hemolyzed 
regardless of the care of cross agglutination tests. Because of the fear 
of posthemolytic anuria, transfusions sliould be reserved until after 
splenectomy. 

Doan, Curtis, and Wiseman® believe that splenectomy is the procedure 
of choice in the acute hemoelastie crisis, whether it is spontaneous or due 
to some precipitating factor. They were forced into operation in 5 
acute eases when the red cell count was in the neighborhood of one 
million. They found that the red cell count rose about one million while 
the patient was on the table. Studies in blood vohune led them to be- 
lieve that this was due to a contraction of the spleen. 

PURPURA HEJIORRHAGICA 

Splencctomj' was fix’st suggested for purpura hemorrhagica in 1916 
by Kaznelson.*® The results in his cases were so remarkable that the 
operation was immediately adopted by most surgeons. Although the 
spleen has not been definitely proved to be the seat of the disease in 
purpura hemorrhagica, its removal has been followed by results justify- 
ing the continuation of the procedure on an empiric basis. 

The establishing of a positive diagnosis is of paramount importance 
before .splenectomy is considered. The disease is characterized by (1) 
petechial ecchymosis and bleeding from the mucous membranes, (2) 
low platelet count, (3) prolonged bleeding time, (4) normal coagulation 
time, (5) delayed or absent clot rcti-action, (6) a secondary anemia 
with evidence of regeneration, (7) a normal or increased total white 
count with a normal differential count, (8) a tourniquet test that may 
be positive. (9) the spleen that may or may not be palpable. Errors iii 
diagnosis are most frequently made in cases of acute leucemia or aplastic 
anemia associated with hemorrhagic phenomenon. 

Purpura hemorrhagica as it confronts the clinician may be divided 
into four groups; 

Group J. MiUl or Mochratc Bleeding in the Initial Attacl:. — There is 
l)robably univcr.sal agreement that patients in this group should be 
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Table IV 

PnnpuitA Hemorrhagica 


NO. NAME SE.\ 

“l k. T. H 

2 If. V. jr 

3 E. S. F 

4 6. B. F 

5 J. E. M 

G .T. S. M 

7 C.L. F 


PREOPERA- 

AQE ATTACKS SEVERITY „ . TIVE FU 

TION 

BIAIOD 

20 Eopoatcd JVIild 10 yr. P—12,800 5 yr. 

2 Initial Moder- 2 ivk. P—12,000 4 yr. 

atcly 
Bcvcre 

G Initial Modor- 3 wk. P—9, GOO 1 \t. 

atoly 
severe 

19 Repeated Severe ex- G mo. P—17,600 1 yr. 

acorb.a- Hb. — 32% 

tion 

20 Repeated Moderate 1 jt. P— 7,000 2 yr. 

Hb. G4 

11 Recurrent 9 yr. Hb. 45 No F.V. 

11 Initial Severe 4 da. Hb. 38 No F.IT. 

attack P— 12,000 


CONDITION 

AND 

BLOOD 


No recur- 
rence, 

Hb. 94%, 
P— 448,000 
No symp- 
toms, Hb. 
7G%, 
P—50,000 
No symp- 
toms, Hb. 
86 %, 

P—250,000 
Well, Hb. 
96% 


treated conservatively by adequate diet, elimination of foci of infection, 
and transfusions if necessary. Under such treatment the majority tvill 
get well and stay well.“ 

Groxip 2, Mild or Moderate Bleeding in a Recurrent Attack . — There is 
almost universal agreement that patients in this group, having given no 
response to conservative therapy, should be subjected to splenec- 
tomy.®- Some feel tliat splenectomy should be reserved for the 

fulminating case with uncontrollable hemorrhage, or for the recurrent 
case sufficiently severe to interfere with normal gron-th.^* 

Orov/p 3, Severe Bleeding hi the Initial Attack . — The opinion diffei-s 
as to the treatment of patients in this group. On the basis of collected 
cases, 'V\niipple^® and Spence'*® advise against splenectomy in the acute 
attack. The mortality in the 35 cases reported until 1932 was 34.3 per 
cent.® This, however, was due largely to the high mortality in the 
early eases. In the last 21 cases after experience had shovTi that great 
care had to be taken as to the pre- and postoperative treatment, the 
mortality was only 13.6 per cent. Pemberton®® probably expresses the 
feeling of the majority when he points out that if the bleeding cannot 
be controlled by packing and transfusions, early operation is indicated. 
The high mortality in the acute cases will be found in those cases where 
operation has been postponed until one is forced into splenectomy as a 
last resort. 

Group 4, Severe Bleeding in a Recurrent Attack. These patients 
have previously demonstrated their ability to go into remission. For 
this reason they should be treated by transfusion and given every op- 
portunity to again go into remission. However, the patient must 
not be allowed to get in poor condition before the decision is made to 
resort to splenectomy. 
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Many nonoperative forms of treatment have been suggested for 
purpura hemorrhagica, such as a high vitamin diet,^®’ thromboplastie 
injections,’® antivenom injections,’®’ nonspecific protein shock,®’ 
and ovarian extract in menstrual purpura.®’ Although x-raj^ therapy 
has received relatively little encouragement,®® excellent results have 
recently been reported in a short series of cases.®® 

The results follovung splenectomy for purpura hemorrhagica have 
been sufficiently satisfactory so that one is justified in advising opera- 
tion in any case where the disease is an inconvenience and has not re- 
sponded to conservative measures. According to the published reports 
up to 1932,’ 87 per cent of 179 followed eases were cured. There was, 
however, an admittedlj^ short follow-up in manj’ instances. In the 
Mayo Clinic series®® with long follow-up periods, 63 per cent were 
pcrmanentlj^ cured. In onlj-- one instance, however, was the recurrent 
bleeding of a serious nature. Other reports continue to be favorable in 
a high percentage of cases.’’ ®®’ Griffin,’® with a large experience, 
states that he has never seen purpura pei’sist after splenectomy and a 
conscientious elimination of foci of infection. It has been suggested®® 
that accessory spleen may account for many cases of apparent cures 
followed by recurrence. 

The 7 cases of pui*pura hemorrhagica reported in this series are 
shown in Table IV. On an incomplete follow up only 1 patient bad had 
anj’’ recuri’ent bleeding and this consisted of 2 insignificant nose bleeds 
in 5 years. 

nurruHED spleen 

Rupture of the spleen is usually the result of violent trauma. It 
occasionally occurs spontaneously.’’® When the diagnosis is made, it 
is safest to operate as soon as the patient is in condition, even though 
the hemorrliage has apparently stopped, because of the danger of 
delayed or recurrent hemorrhage.®® 

In this series there were 5 cases of ruptured spleen, all due to severe 
trauma. The patients have been followed from one to eleven years. 
All of these patients are perfectly well and have noticed no ill effects 
from the loss of the spleen. The eases are given in Table V. 


T.\di.e V 
nri’Ti-Ki:!) Spi.ecn 


NO. 

NAMK 

AOK 

KOLT/)\V-Ur 

GKNKUAI* HKALTIl 

ItmOD KTUniES 

1 

A 

r> 

i;. E. 

it.s. 

K. 1!. 

A. n. 

.M. n. 

*2ij 

(i 

u 

12 

Oil 

11 yr. 

4 yr. 

1 yr. 

5 vr. 

2 yr. 

E.xcollcnt 

Excellent 

Excellent 

Excellent 

Good 

K.B.C.— -1.800,000 
Hb.— 00% 

It.B.C. — 1,000,000 
HI).— 72% 

P— 570,000 
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Koiiiovill oi' flif! normal JiinmmaJian .silicon was ibund l)y Ki-uml)Iiaar-'’ 
lo eansp a mild tomporary anemia, with a7i inei-case in tlie re.sistancc 
ol (ho rod blood colls. Goftliob" lias advanced the liioory dial (lie 
•sploon is normally active in iron metabolism so that the iron is not 
rotainod and utilized loilowino: its sudden removal. Thus a temporarv 
anemia is produced until the other parts of the retieiiloendotliolial 
system piaidnally take over this fnnetion of the spleen. He was able 
to decrease the severity of this transitory anemia by feedin*: iron. 

UNCOMMON CONOITIONS 

'rhore are several other conditions for which a patient is oeeasionally 
subjected to splenectomy which liappcn to be represented in this series. 

Spleneetomy was performed twice in this series upon patients with 
subacute bacterial endocarditis with splenomcfraly. One had a splenic 
abscess. This patient died one week after operation from a cerebral 
hemorrhage. 'I’he otliei- patient was not followed. Kiesman. Xolmer, 
and Polowe'"' have rejiorted 4 cases of splenectomy for subacute bac- 
terial endocarditis and feel (hat life is proloiifred and made more 
comfortable by the operation. 

Multiple lymphag'enon.s cysts of the spleen was the diagnosis in two 
eases. Both of these cases have completely recovered and have normal 
blood counts two and four years after operation. In one instance, a 
3,400 gm. spleen was i-emoved from a 100 ]ionnd, twenty-year-old 
woman. 

Splenomegaly is oeeasionally associated Avitli a case refractor}’^ to 
antisyphilitie treatment. Spleneetomy is then indicated as a part of 
the antisyphilitic treatment. One such case Avas included in this series, 
a seA'enteen-year-old boy AA’ith congenital syphilis. FoIloAAdng splenec- 
tomy he responded satisfactorily to treatment. 

Primary tuberculosis of the spleen has been reported in 51 instances 
up until 1912 according to Winternitz.-™ Since that time a somCAAdiat 
smaller number liaA'e been added to the literature. A positiA'c jAreop- 
erath^e diagnosis has been made only in those eases AA-here calcification 
of the spleen aa'hs demonstrated by x-ray.'*^ Isolated healed tubercules 
have been found in the spleen on aritopsy, but such spleens aacib noi- 
mal in size. When a primary tuberculosis of the spleen has assumed 
the magnitude of a clinical splenomegaB^ the prognosis is probably 
hopeless Avithout surgery. The diagnosis is to be considered in a case 
of splenomegalj' of uuknoAra origin AA'ith fcA'er, loss of Aveight, and 
lassitude. There may be a close similarity to splenic anemia.-’’ 

When splenectomy is done before other tuberenlous loci become e.s- 
tablishecl, the results are uniformly good. In our case, the patient, 
aged fifty-one j-ears, had lost forty pounds in AA-eight in eighteen 
months. Tlie spleen Aveighed 2,100 gm. All other studies Avere nega- 
tiA-e, except for a moderate anemia. Following: upleneetoiny the patient 
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regained his normal weight and has been perfectly well for tAVO 3^ears. 
His red cell count is now 4,800,000 and his hemoglobin is 98 per cent. 

Splenectomy was done for myelogenous leucemia onlj^'once in this 
series. The patient died three mouths after operation. Griffint® feels 
that if thei'e is no eAudence of acute leucemia, if the history is short, 
and if there is no marked anemia, splenectony is justifiable after pre- 
operatiA'e irradiation. In the 43 eases reported bj' him, 20 AAmre AA'ell 
for tAAm 3 'ears, Avhile 3 Avere aa'cII OA’er fiiAm years. 

This series contains one ease of aplastic anemia that Avas associated 
Avith pui*pura. Splenectom3^ Avas done as a last resort after six months 
of conseiwative toatment. There was no response of the bone maiTOAV, 
and the patient died on the eighth postoperatiA'e da 3 ^ 

TECHNIQUE 

The operation of splenectomy ma3'^ be a veiy difficult one or a rela- 
tiA'ely simple one, depending upon the size of the spleen and the pres- 
ence or absence of adhesions. The left rectus incision is probabl3’’ most 
frequentl3’' used. The loAver pole of the spleen is delh’^ei’ed first and 
brought out of the AA’Ound. The upper pole of the spleen then may be 
exposed. By using this procedure, the size of the incision need not 
be so large as AA'ould otherAAuse be required. When the spleen is Amry 
large, it ma3' occasionall3^ become necessaiy to make a lateral trans- 
vei’se extension of the incision at the loAA’cr end. This gives consider- 
able additional exposure. Such a step is seldom required but may be 
a Amluable aid Aidien an especially large spleen is encountered. Some 
surgeons find the left paramedian^” or the left subcostal”^ incision 
preferable to the left rectus incision. 

By means of the gloA^ed finger, the spleen is freed posterioi'H’. In 
this manner the capsule is not tom. The lienorenal ligament ma3' oeea- 
sionallA' haA’e to be nicked Avith an in.strnment. The loAver pole of the 
.spleen is separated fir.st and brought out of the incision. As this is 
done, the upper part of tlie spleen can be exposed. When the posterior 
attachment has been eompletelA’ freed, the spleen is turned up to 
expose the posterior aspect of the pedicle devoid of a peritoneal coA'cr- 
ing. 'file peritoneum is then slit OA'cr the anterior aspect of the pedicle 
and the splenic vessels are exposed. Care must be taken that the tail 
of the pancreas, the stomach, and the reti-opcritoncal duodenum are 
sufficiently inishcd aside before hemostats are applied. The vessels are 
clam))ed close to the spleen, Avhich is then removed. The vessels are 
doubly ligated. Wise”^ has suggested the use of a rubber-shod clamp 
across the entire pedicle until the vessels are ligated indiAdduall3A It 
would seem that he has minimized the po.ssibilitv of daman-e to the 
pancreas \y this procedure. The oozing from the bed of the spleen 
is usually so insignificant that no drainage is necessaiy. When the 
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ooze is sufficient, a Penrose drain may he inserted. The drain is best 
brought out througii a stab ivoiind lateral to the incision. 

When n large spleen has been removed, an abdominal binder is ap- 
plied .immediately to help maintain abdominal pressure. Pitressin is 
giA en every fourth hour for the fii’.st forty-eight hours. The convales- 
cence may be marked by a moderately febrile course ■which is fre- 
quently quite prolonged.-' This is probably due to a thrombophlebitis 
of the splenic vein as mentioned by Bryce.- No deaths due to exten- 
sion of the thrombosis into the portal vein have been I'ecognized in 
this series. 

suarjiAKv 

1. A series of 53 splenectomies is reported, with a gross mortality 
of 18.8 per cent. The late eases of Banti disease with clinical evidence 
of severe liver damage (ascites or .iaundiee) were responsible for the 
greater part of the mortality. If these cases were eliminated from 
the series, the mortality would be 8.6 per cent. There were no deaths 
in 10 eases of hemolytic jaundice and purpura hemorrhagica. 

2. The I'esults to be e.xpected in the various conditions following 
splenectom.v are discussed. 

3. A ease of primary tuberculosis of the spleen is reported. 

4. The technique of splenectomy is discussed. 

CONCLUSIONS 

1. Splenectomj’' in splenic anemia (Banti disease) had best be con- 
fined to the early stages. Splenectomy is justified in the late stages 
only when the discomfort due to the size of the spleen makes life 
miserable for the patient. 

2. Splenectomy is the treatment of choice in hemobdic jaundice. It 
is preferable to perfomi the operation during a remission, but occa- 
sionally it is neeessaiy to remove the spleen during an acute exacer- 
bation. The results following splenectomy are good in a high percent- 
age of cases. 

3. Cases of chronic hemorrhagic purpura that do not respond to 
conservative therapy should be subjected to splenectomy. In acute 
purpura hemorrhagica, if the bleeding does not respond promptly to 
conseiwative measures, splenectomy should be performed early before 
the patient's condition is critical. A careful elimination of infection 
is important in the prevention of recurrent purpura. Recurrence of 
a serious natui-e is unusual. 
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.VBXOE^iLVL PRO:NnXENCE OF THE EARS : A ilETHOD OF 
READJESTIMENT 

JoHX Stake Da\ts, 3LD.. axd Edward A. Kitlowski. 3LD., 
Baetdiore, ilD. 

rsTEODUcnox 

A t one time oi‘ another, everr surgeon is asked what can be done 
. to restore projecting ears to normal position. This problem is one 
that quite frequently has Ireen brought to us for solution, and we have 
found that the solution is not quite as simple as it may seem at first 
glance. In addition to the con-ection of the actual deformity, we have to 
deal with the p.syehologic aspect of the question, both from the stand- 
point of the patient, and frequently from that of the parents as well. 
For this reason in children, we often i-eplace congenitally jironiinent ears 
into normal position before they begin school in order to avoid the dis- 
rre.ssing mental effect caused in so many instances by the gibes and 
cruel remarks of the other children. 

We have in our series a num.ber of cases where the replacement of 
prominent ears has wrought a complete change in the mental complex 
of the child and has been the beginning of a new and happy life. 

In older patients, the restilts for the better are sometimes psj-cho- 
logically astotmding. since many of them had been unaware that any- 
thing coidd be done to correct the deformity and had gone on in life 
trying to hide their feelings, or had appeared in public as infrequently 
as possible. 

There is a group, however, who are nnaftected psychologically, but 
who come for help principally for practical reasons: aviators who can- 
not comfortably wear their snug helmets; young women who are unable 
to wear the tight hats which the fashion of the moment may call foi'. 
To this group may be added those who cannot get suitable emplo^nnent 
on account of the odd appearance caused by widely outstanding ears. 

The external ear is formed during the sixth week of fetal life from six 
tubercles which appear on the mandibular and hyoid arches arotmd the 
first cleft depi-ession and also from the elevation of the skin behind the 
tubercles on the hyoid arch. The ear begins to assume a definite form 
during the latter part of the second and the first part of the third month. 
The margm of tlie ear at the po.sterior superior angle is pointed (Dar- 
win's tubercle) and because the crura of the antihelix are unformed, the 
car protrudes from the head. About the sixth fetal mouth, the margui 
curls, f orming tlie helix, the aTitihelix becomes more definitely folded, 

Roceiired for publication. March 23 . 1S37. 
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and its crura appear. When eompletety formed, the normal ear rests 
at an angle of about 30° to the head. The lower portion of the antihelix 
is usually well developed; in some instances the superior crus is present; 
and in some both crura are present, hut the folding of the cartilage 



Fig. 3. — Schematic drawings showing the steps in the operation for the replace- 
ment of prominent ears. A, The ear is placed in its normal position against the head 
and the upper and posterior limits are marked on the scalp with an hypodermic 
needle dipped in brilliant green, 5 per cent in alcohol. Note two punctures above 
the ear and one behind. With the ear in this position the undeveloped antiheli.v will 
reform sufficiently to indicate the line of proposed reconstruction. Along this line 
with an hypodermic needle dipped in the brilliant green solution, punctures are made 
completely through the car and about 1 cm. apart. B, Shows the puncture marks 
and the needle emerging on the posterior surface of the ear through one of them. 
The needle shown in the drawing is comparatively much larger than that actually 
used which is 24 gauge and 1 inch long. The points of perforation are connected 
with a lino of brilliant green and while the solution is still damp the ear is pressed 
against the head and a contact line is made.. This line is freshened with the 
green solution and the ends are carried forward and joined, making an elliptical- 
shaped pattern. The area of skin thus outlined is that which is to be removed 
O, The skin has been removed. The marks of the perforations in the skin can be 
seen. The second line of green-stained dots are those left in the cartilage by the 
needle punctures through the car. The area from which the cartilage was excised 
which conforms to the curve of these perforations, is shown. The cartilage soring 
has been broken Two sutures of catgut of the type used to turn in the cartilage 
edges to form the antihelix can be seen placed in the perichondrium, D, The ear 
SsSr °’°sed with on-end mattress sutures of 



H B. 

Fie:. 1. — Schematic to 5?how the cmbryolo^' of the ear. A l, 2, 3, Tu- 

bercles which arise from the first mandibular arch to form the tragrus, S S; ciais of 
the helix, B 8: and helix, S l, A 4. 5, C, Tubercles which arise from the hyoid 
arch to form the lobe. B nntitragrus, B 5; antlhclU B G. A 7, Skin’ elevation 
behind the tubercles of the liyoid arch which form the dosccncUng helix or posterior 
margin of the ear B 7. 
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known. There is normally a sharp ridge of cartilage between the concha 
and the fossa above and behind the antihelix, and if this supporting 
ridge is missing, the deformity results. In other words, in the majority 
of cases the incomplete development of the antihelix, especially of the 
crura, is the principal cause of the projecting ears. 

Abnormal prominence of the ears is usually congenital, especially in 
the marked cases, but it is possible that they may be acquired by young- 
children constantly sleeping with the ear curled up, or by having the 
ears frequently rolled forward under carelessly placed caps. 

We have noted in a number of instances that heredity seemed to be a 
definite factor. The deformit3^ is usuallj" bilateral, but may be unilateral. 
Sometimes the prominence is more marked on one side than on the other. 



Fig. MD . — See opposite page for legend. 


and the actual deformity of each ear varies. Sometimes the ears are of 
diSerent sizes and are not on the same level. Ordinarily hearing is not 
affected b.v the prominence of the ears. 

Abnormally prominent ears maj- be divided into two general groups : 
first, Avhere the ear itself is of normal shape but is attached to the head 
in an abnormal position; second, where the prominence is due to an 
abnoimalitA of the car itself. In both of these types the ears mav be 
enlarged, but in the second group we frequently find that V'hen the 
unfolded cartilage is readjusted, the ear which was apparently enlarged 
assumes the normal size. 

AVe also find in the first group that ears Avhieh seem much too large 
when m the abnormal position are inconspicuous in regard to size when 
le angle is changed and when they are placed closer to the slnill. Con- 




838 


SURGERY 


support at all. ‘ ^ completelj unfolded and give no 



4 . — Illustratingr tlie ordinary type^ of coniror>** « 
seventeen-3'ear-old grirJ. jvrarked mental distress, bilateral prominonf />nr« 

antihelix are undeveloped and the crura arc unformorT' buttressfner 
held ag-ainst the head, the antihelix rcfoi-ms suffleinr^?/’ ®‘'^ch ear JjF 
reconstructed. C, Twelve days after reconstruction show tlip 

marks stained by the brilliant green are still Present'^is, ^htihelices t/ia 
horsehair sutures can bo seen pi ejecting beyond tliA^^ ^bo skin tuid Vhn 
after operation. Xote tlie ^ di/rcrence in the pos/fP. margin?'^ n 
reconstruction of the antihcliccs. ^be ears ^* 02 ? of tJie^ car«? creeks 

the mental attitude of the patient 1ms been vastly to Son?m°^Sslt/*^^ 

Promiiiont eai’s nrc i’flii'iy common, Tiio 
does not fold into tlie normal, buttressing rid^°^^°” cartilage 

ffcs in these cases is not 
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skin -with subsequent closure to more complicated procedures in which 
the cartilaginous framework of the ear is involved. Excision of skin 
alone should be considered only in cases of slight deformity in young 
children, or where the cartilage is very soft, and even in these cases the 
ultimate result is uncertain. If we expect to get a lasting result, it is 






“"Vi 




helix, twenty-four-year-ofd associated with un- 
suitable employment. A, Note the appearance interfered with obtaininir 

.aatihellces are undeveloped as ?s th^ position of the ears. The crara 
the right ear differs from tl at of fi.i ^ach heli.\-. The deformit^in 

^^eehs after operation. Nothing*^ was 
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sequentlj’- correction of the maerotia is unnecessaiy. It is seldom tliat 
prominent ears arc smaller than normal. 

In congenitall}’- prominent ears, Ave find that the cartilage of tlie ear 
is sometimes soft and floppy. Ordinarily, however, tlie cartilage has 
normal rigidity. 

There have been a number of operations suggested for the correction 
of prominent ears. These vary from tlie simple excision of an ellipse of 




5.-IUustratin^ a o.ara, 

,eteen-year-oia j ma e. lncon.pJetcl>^^dcvrfope|l.^^Note ^ PoslUon of the^ear^ 

Result after seven >.^,^’^®*««rcorrection operation, but tliero KnP head as tlicy 


A}^d 

’St zt 

ji;, ^etjoii. ^ '^'e iiaxrg 7 caused k, ^^^duallv 
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neeessaiy to break the spring of the cartilage bj" some means, whether it 
is firm or soft, and to ineonslruct tiie buttressing ridges so that the car 
will be supported and Avill remain in the approximate ])osition in which 
it is placed by the operation. 

In order to ovei'conie the I'esistaiice or spi’ing of the cai'tilage, several 
procedures hare been used ; tliinning tlie cartilage along the line of fold- 




pir; 7, — lUustratine: congenital bilnternl prominence of the ears, <^pyit“year-oltl 
boy Constantly in trouble on account of remarks made in sriiool by his con^- 
oanions. A, Note the unfolded crura of the antihellces. The upper portion of the 
ears stands away from the head fhan tlio lowci*. B, Two weeUs 

after the reconstruction of on soniewiiat too close 

to the head, but the retroauncidar nnpie on each side is deep, and the ears will 


t 


ing; incising tlie cartilage a}ong this line; e.xcising long narrow cres- 
centic- or elliptical-shaped pieces of the cartilage along the line Avdiich 
i.s to bo turned in; or hofh e.vci.sing and incising (he cartilage. We AVill 
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with cotton wet with alcohol; and this is followed by a thorough elean-np 
with ether, alcohol, and kalmarid. 

The ear is now held in normal position against the side of the head, 
and its upper and posterior limits are marked on the scalp with 5 per 
cent brilliant green in alcohol in order to indicate the general position 
to be attained by operation. When the ear is in this position, it will 
be found that the portion of the antihelix which is unfolded will reform 
itself sufficiently to give the line of required reconstruction, and this 
line is marked out on the anterior surface of the ear with the brilliant 
green solution. Then along the full length of this line a series of punc- 
tures, five or six or more in number, and about 1 cm. apart are made 
in the following manner. An hypodermic needle, at least one inch 



Pig. 9C. — See opposite page lor legend. 


long and about 24-gauge, dipped in brilliant green solution and placed 
at. right angles to the anterior skin surface is thrust completely through 
the ear from front to back, coming out at a corresponding skin point on 
the posterior surface. When the needle emerges through the skin of the 
back of the ear, its point is touched with a toothpick swab dipped in the 
same solution, before it is drawn back again, and in this way sufficient 
dye is carried through the tissues to make the required marks on the 
cartilage but not enougli to overstain, as would be the ease if there were 
dye in the needle or syringe. A green puncture mark shows on the 
skin of the anterior surface of the ear where the needles enter and similar 
marks are found on the skin of the posterior .surface of the ear where 
the needles emerge. The ear is drarvn forward, the puncture marks on 
the hack of the ear are connected by a line of brilliant gi-een applied 
with a toothpick, and this line while damp is pressed against the skin of 
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can easily be done under local anesthesia, but it is tedious and wc liave 
found that tlie patient, in the long run, is better off under a general 
anestlietic. The patient is placed on a brain table with the face dow. 
In this way both ears are fully exposed at tlie same time in the most 




9. — Illustrating consrenltal bilateral prominence of the cars, . 

air] inferiority complex. A. Note the marked deformity and the lack of develop- 
ment especialiv of the crura. B, Kesult three months after reconstruction of tfto 
ITnOhelfc^ Not^^^^^ PO'vly ^'dgres and the position of the ears. 

The Inferiority complex has been Result after three and one-half 

years. Note the normal position of the ears and the permanence of tlic reconstructed 
ridges. 


favorable operative position, nnd the elean-up and drape on both sides 
can be done before the operation is begun. Tlie hair is shaved around 
the ear for a sufficient distance, tie external auditory canal is plugged 
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sponge every portion of the anterior part of the ear. is carefully and 
snugly packed, eliminating aU dead space and giving absolute support 
to the readjusted cartilage. After the ear has been completely filled 
with the sponge bits, a single larger piece of seasponge is placed over 
the whole and secured by strips of adhesive. Over this is placed a snug 
bandage, care being taken to avoid pressure sloughs. Unless some 
untoward symptom presents, the dressing is allowed to remain undis- 
turbed for ten days, at which time the horsehair stitches are removed, 
and a snug dressing is applied. All dressings are completely removed 
in another week, and the patient is instructed to hold the ears close 
to the head at night for about three mouths by a closely fitting bandage 
or skull cap. 

COMMENTS 

In our experience, we have never seen any of the maneuvers practiced 
by anxious mothers in trying to train prominent ears back into normal 
position accomplish the desired result. 

Except in the mildest eases, excision of the skin alone with closure 
will not be permanently effective, since the spring of the cartilaginous 
framework of the ear is so continuously persistent that in time it will 
overcome any soft part closure; the scar and adjacent tissues will stretch 
and the deformity will recur. In order to obtain a permanent result, it 
is essential to break the spring of the cartilage of tlie ear. 

By the removal of long elliptical or crescentic strips of cartilage with 
turning in of the edges or by properly placed incisions through the 
cartilage, the antihelix and other supporting cartilage ridges can be 
reconstructed. In some cases, it is necessary to excise more than one 
piece of cartilage or to break the spring of the cartilage in more than one 
place according to the degree and location of the deformity. 

It is not possible to give specific directions as to exact amount of 
cartilage and skin to be removed, since each case varies and each ear 
in each case presents a different problem which must be solved individ- 
ually. 

Care must be taken to replace the two ears fairly s.ymmetrically. If 
the denudation of skin behind the ear is too wide, we -will find the 
retroaurieular angle almost obliterated. The ears should not be made 
to adhere too closely to the skull, since an ear plastered permanently 
against the slcull is almost as objectionable as one that is too prominent. 

■Wlien an ear is abnormally large, in addition to being unduly promi- 
nent, the appropriate plastic operation which will reduce the size as 
much as is desired should be done, in addition to restoring the ear to its 
normal po.sition. 

After removal of portions of cartilage and reconstruction of the anti- 
helix, the -.skin on the anterior surface may occasionally be thrown up 
into an abnormally prominent fold. This fold will often smooth itself 
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the scalp witli tlie ear in normal position. This gives a slight greenish 
mark which is sni)plemen1ecl to make it more distinct, and the area 
inside these lines, wliieli wlien the ends are extended and joined is more 
or less elliptical in shape, will he the skin area to he excised. 

TJie excision i.s made, all bleeding is checked and necessary vessels 
tied. When the cartilage is exposed, a line of punclnre points stained 
green can be seen in the caililage itself which definitcl}'^ marks out the 
direction and enrve to be followed. Tlien, depending on whether an 
elongated crescent or ellipse of cartilage is to be removed or whether a 
simple incision through the cartilage is to be made, or whether both 
incision and excision are used, the selected procedure is carried out with 
a small sharp blade. We find that the finger in the anterior surface of 
the ear will give one a guide and will aid in preventing the perforation 
of the skin on this surface. If an area of cartilage is to be excised, the 
incision is made all around it and completely through it, and it is then 
stripped out with a tliin flat elevator. 

It is important to see that the incision or excision of the cartilage 
extends the full lengtli of the antiholix and that all cartilage 
spring is divided so that tliere will be no resistance or tension wlien the 
margins are turned in to form the new antiJielix. The new antihelix 
is formed by turning forward the margins of the cartilage to form a six])- 
porting ridge. Tliis is done by passing a catgut suture (No. 0 or No. 1. 
plain) tlirougli tlie perichondrium on one side beginning about 0.5 cm. 
from the cartilage margin and coming out close to the margin. The 
needle is then carried across the defect and enters the perichondrium a 
similar distance from the mai'gin and then out about 0.5 cm. from the 
defect. This suture is of the Lembert type. Pour or five of these su- 
tures are placed and then all are draAvn up at one time and are tied 
in order. It will be found that the cartilage edges have been turned 
forward toward the anterior suifaee of the ear, i-eplacing tlie unfolded 
portion of the antihelix, and tl'at the ear immediately assumes a position 
which approximates normal. The skin is then closed with on-end mat- 
tress sutures of horsehair. 

After the operation is completed, the ears will sometimes appear to e 
almost too close to the head, but in time the sharp overcorrection of the 
reconstructed antihelix will relax. 

DRESSINGS 

The dressing of the roconstrneted ear is of considerable importance, 
since immobilisation and perfect support of the newly adjusted cartilage 
are essential for a "ood ivaiilt. The .sutured line is painted with one- 
tbird strength tincture of iodine. A single layer of gauze impregnated 
with 3 per cent xerofoim ointment is laid over the stitch line. Over 
lliis is placed a nari’ow strip of sterile seasponge between the ear and tlie 
scalp, and the car is held close to the head. Then with small bits of sea- 



A HISTOLOGIC STUDY OB" THE INTESTINE PEOXIMAL TO 
CAECINOMA OP THE EIGHT SIDE OF THE COLON, 
ASSOCIATED WITH ANEMIA 

C. Stuart Welch, M.D., Fellow in Surgery, the Mayo Foundation, 
Charles W. Mayo, M.D., DmsioN of Surgery, and E. G. 
Wakefield, M.D., DmsiON of IMedicine, the 
Mayo Clinic, Eochester, Minn. 

I T SEEMS to be generally believed that severe anemia associated with 
carcinoma of the cecmn and the right haK of the colon is due to some 
mechanism other than loss of blood from the ulcerated tumor.^’ “ This 
impression has been general and often may be applied to distinguish 
clinically the symptoms of lesions in the cecum and ascending segment 
of the colon from those produced by lesions in the distal portions of the 
large intestine. That is, in carcinoma of the cecum the associated anemia 
may be severe and occasionally the only symptom. The anemia present 
in carcinoma of the right half of the colon is usually of the hypochromic 
type, which may be attributable to hemorrhage. However, cases are 
occasionally observed in ivhieh there is a macrocytic type of anemia 
similar to pernicious anemia. The blood findings do not therefore seem 
to have any direct relation to the presence or the absence of macroscopic 
blood in the feces. These circumstances form the basis for the opinion 
that carcinoma of the right half of the colon may exert a special influence 
on the blood findings in this disease. 

Eecent ivork, which was concerned with the relation of the gastro- 
intestinal tract to the formation of blood, has demonstrated certain 
possible relations between the anemia and the physiologic disturbances 
produced by the lesions in the intestine. These physiologic disturbances 
may result from a number of pathologic conditions of the bowel;^’^’^ 
in these conditions it has been suspected that anemia resulted from fail- 
ure of the intestine to absorb iron and_ the hematopoietic principle. 
That is, there may be direct loss of hematopoietic substance or iron, such 
as could occur in the ease of multiple intestinal anastomosis, diarrhea, 
and fistula. There also may be an alteration in the intestinal mucosa 
which results in malabsorption of antianemic substances ; into this cate- 
gory should fall those benign and malignant lesions of the bowel which 
are associated with rapid elimination of intestinal contents. 

The question of etiology of the anemias in intestinal diseases without 
gross hemorrhage has been approached experimentally by Seyderhelm 
Lehmann, and Wichels.« Tliey studied the blood of dogs which had 
intestin al strictures. Of ten dogs tliat liad satisfactory i2rtestina] stric- 
Rccelved lor publication, Mas- 20, 1937. 
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doMai in time, but if it persists it can be reduced in size without difficulty 
at a secondary opei'ation. One ear may be replaced at a time, but our 
preference is to operate on both under the same anesthesia. 

The brilliant green puncture marlvS in the skin of the ear disappear 
within a few days and are frequently gone bj^ tlie time the final dress- 
ings are I'cmoved. Unless something is done for these patients to correct 
tlie deformitj^, frequentl3’ we find that there is serious intei’ference with 
complete mental and plismieal development. 

Ordinarily we do not operate on children with abnormallj’’ prominent 
cars until thej’’ are four or five jmars old. We have operated on adults 
as old as forty-five j'ears of age. As far as we ean ascertain from ob- 
servation of cases operated on when tl}ey were children, the operation 
described causes no interference with the normal growth of the ear. 

SUMMARY 

The use of the brain table in allowing exposure and comparison of 
both ears at the same time in the desired position is advantageous. The 
object. of the procedure is to reconstruct the undeveloped or unfolded 
portion of the antihelix so tliat a rigid buttressing ridge, or ridges, will 
be formed which will support the ear in its normal position. 

Perfoi’ating the tissues witli the needle dipped in brilliant green solu- 
tion in marking out the line of cartilage to be incised, or excised, is a 
distinct advance in technique. The importance of completelj’" breaking 
the cartilage spring by incision or excision is emphasized, as we have 
never seen a permanent result unless the spring of the cartilage was 
broken. 

In the method described, the sutures used in turning forward the 
cartilage edges to form the antihelix are aU placed in the perichondrium, 
as the cartilage itself is friable, and none are placed in the periosteum 
of the skull. 

The use of the seasponge as a postoperative dressing has been very 
helpful in fixing the reconstructed ridges and in immobilizing the entire 
ear. 

After suecessfullj’' restoring prominent ears to normal position, the 
appearance of the patient is vastly improved; the mental aspect is en- 
tirelv changed for the better; and manj’’ adults are able to obtain suitable 
emploj^ment from which tlie.v had been barred on account of their bizane 
appearance. 

We have been able to follow some of our patients for jmars and have 
found tliat the procedure we have outlined is simple and satisfaetoiy 
and that the results are permanent. So looking at the deformity both 
from the psychologic and the practical standpoints, we feel that the 
restoration of prominent ears to normal position is without doubt, justi- 
fied and advisable. 
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regions above the lesions. Histologic examination of the ileum showed 
that the intestinal epithelium was not altered ; the Aulli were normal and 
submucosa did not show any change. In none of the specimens examined 
were there changes in the intestinal wall ivhich might suggest the possi- 
bility of alteration in the functional activity of the bowel. 

COMMENT 

It is important to Imow that the segments of the terminal portion of 
the ileiun which have been studied showed no important changes in 
structure, although the patients had moderately severe anemia. There 
was no evidence of atrophy of the mucosa nor were there infiltrative 
changes in the bowel wall. The possibility of an absorption defect for 
antianemic substances in this condition seems to us less likely in ex- 
plaining the anemia than the probability of loss of blood as a result of 
hemorrhage from the neoplasm. Basing their explanation on rational 
circumstantial evidence, Alvarez and his associates^ have accounted for 
these anemias on the basis of bleeding. Carcinomas of the right half 
of the colon are usually larger and of longer duration than are those in 
other portions of the large intestine. About 15 per cent of carcinomas 
of the right half of the colon are symptomless, except for anemia which 
develops sIowIjl These patients may suffer a slow but constant bleed- 
ing, which is not macroscopically detectable in the feces. 

Whatever the cause of anemia in eases of carcinoma of the right half 
of the colon may be, we do not believe it is due to objective structural 
changes proximal to the lesion in the colon or in the terminal portion 
of the ileum. 
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luies, a macrocytic type of anemia occurred in two. In these dogs there 
nas inarhed infection of the bowel above tlie site of the stricture. These 
authors therefore attached eonsidcralile importance to structural altera- 
tions caused by infection in tlie intestine proximal to the disease ac- 
counting for the anemia. The object of tliis work is to investigate the 
relation of such experimental findings to the explanation of the anemias 
which occur in carcinoma of the right colon of man. That is, an attempt 
was made to determine whether or not there were eliangcs in the an- 
atomic structure as the result of infection or otiicr disease in the in- 
testiiic proximal to carcinoma of tlie right lialf of the colon. Carcinoma 
of the cecum and ascending colon docs not commonly result in marked 
obstruction unless intussusception occurs, but it may offer some barrier 
to the fecal current for a relatively long time and is situated at a 
strategic point for exerting iiifluenee on the small intestine. 

We used surgical specimens which are most desirable for study since 
they are fixed immediately after removal and are free from changes in 
die intestinal mucosa wiiich might be found in postmortem specimens. 
Ten cases of carcinoma of tiie right half of the colon, wJiich was associ- 
ated with aneinia of varying severity, were studied. A description of 
these lesions and eortnin clinical data relative to the blood are recorded 
in Table I. Jlieroscopie studies ivcre made of the walls of the large in- 
testinal pro.ximal and distal to the growths. Similai- studies were also 
made of the ileum near tlie region of the ileocecal vah’e and at variable 
distances proximal to this region, depending on the amount of ileum 
lemoved at operation. Sections were stained with hematoxvlin and 
eosin. 


Tabi.e I 


biTE or THE Lesions anp Bcoop Findings in Carcinoma op the Hight Side op the 

Colon 


CASE 

situation op carcinoma 

erythrocytes 

(per ch. mm. op 

BLOOD) 

hemoglobin 
(gm. per 100 C.C. 
or BLOOD) 

1 

Ascending colon 

4,090,000 

10.7 

2 

Cecum and ascending colon 

4,340,000 

9.5 

3 

Cecum and ileocecal region j 

4,320,000 

7.0 

4 

' Hepatic flexure 

3,290,000 

10.7 

5 

Ascending colon 

1 4,140,000 


6 

Ascending colon 

3,800,000 

S.5 

7 

Ascending colon 

3,450,000 

9.5 

S 

Ascending colon 

3,970,000 

8.5 

9 

Ascending colon 

2,000,000 


10 

Hepatic flexure 

4,140,000 

11.7 


No significant and constant changes were observed in the mucosa, 
submueosa, or muscular coats of the large intestine. The colon prox- 
imal to the grov-th was not different from that distal to the growth. In- 
filtx-ation with lymphocytes and polymorphonuclear leucocytes was not 
piomment and never marked in the sections of the bowel taken from 
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extensive incisions tlirougli large muscles, sueli as are to.be found on the 
posterior aspect of tbe tborax, invite cousiderable blood loss and are 
potentially shock producing every surgeon of experience Imows. Gatoh 
and Little have determined the amount of blood loss in operations of 
various kinds and have indicated that incisions through large muscles are 
usually attended by greater loss of blood than those practiced in 
meticulous hemostasis, would anticipate. 

; Alexander has sketched the early history of thoracoplasty and has sum- 
marized the views concerning tlie teclmique of its performance which 
■serve as the basis for the modern operation.® The general plan of pro- 
cedure in extensive chronic empyema is essentially the same, longer 
segments of the lower ribs, however, being excised and sacrifice of the 
thickened parietal pleura often being mandatory to obliterate the 
empyema cavity. 

THE author’s OPERATION OF RIB REMOVAL 

Every surgeon who strips a rib from its periosteal bed, preparatory to 
its removal, takes advantage of the direction of insertion of the external 
intercostal muscle bundles upon the rib. On the upper side, he begins 
behind and strips in a forward direction with an appropriate instrument ; 
on the lower margin this rib is freed by stripping in tlie opposite direc- 
tion. Some years ago, it occurred to the UTiter that preliminary excisions 
of the anterior costal cartilages and division of the upper three ribs would 
facilitate performance of the upper thoracoplasty. associate, Herbert 
A. Carlson, made a preliminary report upon this method in 1934 and 
together with W. P. Bowers we have reported recently a more extended 
trial ivith the procedure. 

The removal of ribs through short anterior and posterior incisions 
would appear to be a natural sequel to that method of rib excision. The 
writer has had occasion to prove to his oivn satisfaction that the entire 
rib can be removed in this manner. First, the rib is divided anteriorly 
either at the sternum or at the chondrocostal jimction and the intercostal 
muscle bundles are separated along the lower margin of the rib. At a 
second posterior operation, the rib is divided at the site of articulation 
with the transverse process, the intercostal muscle bundles are separated 
from the superior border of the rib, and the rib is then pulled out through 
the tunnel of the posterior incision. In both the anterior and the 
posterior operation, the surgeon stands on the contralateral side. 


TECHNIQUE 


- The Anterior Operafioa.— The patient lies fiat upon his back on the 
operating table, tyheu the costal cartilage and anterior end of the first 
excised, a routine procedure in thoracoplasty for tuberculo- 


has appeared slnc^cllda paper™as^^men Tuberculosis, -n'liich 

manners of dolnp the anterior opInmoM. excellent summary of various 
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A New and Simple jMethod of Eib Excision Applicable in 
Thoracoplasty and Chronic Empyejia* 

Owen H. "Wangensteen, M.D., Minneapolis, jMinn. 

(From the Department of Surgery, University of Minnesota) 

'T’HB gain for the patient and the risk assumed are the chief considera- 
tions in deciding upon the advisability of an operation of election. 
The risk of an operative procedure is difficult to gauge in a given in- 
stance. No experienced surgeon essays to do it with absolute accuracy. 
Unpredictable findings and occurrences in an operation still attach some- 
thing of the uncertainty of prophecy to the estimate of the surgical risk. 
Apart from the risks peculiar to operations upon certain tissues or 
organs, the principal concern relates to the formidableness of tlie proce- 
dure and the physical status of the patient. Not uncommonly, patients 
wliose ability to witlistand surgical intervention is poor need operations 
of the greatest magnitude. No wonder that the surgeon’s responsibility 
is great and that he occasionally shortens life when ho proposes to 
lengthen it or make it happier. 

Thoracoplasties for tuberculosis or extensive chronic empyema as 
currently performed are formidable operative procedures; and the 
patient, who with the aid of his surgeon’s counsel must weigli the gain 
and risk involved, is often in poor physical condition. Tlie innovation 
of alternative remedial measures or operations of lesser magnitude which 
will accomplish the same end are urgently needed in order that the 
hazard may^ be lessened and the henefits of such therapeutic agencies be 
made available to a larger group of despairing patients. 

The operation of thoracoplasty for pulmonary tuberculosis consists of 
a series of one to four or more operations in which the paravertebral 
portions of the ribs are exposed through long incisions. Because of the 
difficulty of exposure, the incision for the removal of the upper ribs is 
of necessity greater in length than the segments of rib removed. The 
general plan of complete or subtotal removal of the upper three ribs 
with excision of lesser lengths of succeeding ribs in multiple stages is 
now the generally accepted plan of operation. The present trend has been 
toward a more adequate collapse of the upper lung by more extensive re- 
moval of the first to sixth or eighth ribs preserving the lower bony thorax 
intact. 

The general principle of an incision approximate]}' as long as the 
rib to be removed is described in all texts upon thoracic surger.v. That 

•Aided by a grant from tho rcacarch funds of the Graduate School. 
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sis, the arm is extended and abdneted upon an arm-board to alter the 
direction of the subclavian vessels and elevate them from their normal 
course over the first rib. A short transverse skin incision about five to 
eight ceirtimeters in length affords ready access (Fig. la). The fibers 
of the pectoralis major muscle are separated; the periosteum is incised, 
and a periosteal separator of the O’Brien type is inserted between the 
lower margin of the rib and its periosteal bed; with surprising ease, this 
instrument can be pushed along the edge of the rib as far as its angle 
posteriorly (Fig.-l). If care is observed in its withdrawal, the hook 



Pig. 2. — ^The posterior operation in -n-hich the rihs are removeil. The stripper is 
being puslied in a fornard direction along the superior border of the rib. After 
cxpo.sure of the rib tlirough the incision as shown in Fig. 2a, the costotransverse 
articulation is exposed (Fig. 2b) by cutting and separating the short and long 
levator muscles of tlic rib a.s well as the multlfldus and intertransverse muscles and 
the intcrtransver.so and co.stotra nsverse ligaments. After all the ribs to be removed 
have been sectioned, tlie rib is rotated into the wound and its separation from its 
periosteal bed proceeds as sliown. By gentle pushing with a small sponge on a 
lonjr curved licmostut, the residual attachment ot internal intercostal miicpiA 




1. — ^The first stage ot complete costectomy— the anterior has 

periosteal stripper is being pushed =j'f"e„^VSnt”^f'^hSiB ®'ind cartnage '^removal (ex- 
not yet been sectioned anteriorly. The extent of bone and cartimg shown. Tiie 
trapleural thoracoplasty for tuberculosis) of The muscles of 

stripper can be pushed as far as the angle of the rib p the ^ interspace as the 
the lateral thoracic wall are elevated on a jeji^eetor in anterior incislon.s 

periosteotome is pushed along the edge ‘’’e internal intercostal 

(see text), b. The nature of a«achnient of the e.xterna anti^ upper rib, 

muscle fibers to the ribs in the vicinitj e^j^he angle of . . pushed posterlorli 
shown in this insert, it is apparent that the periosteal stripper p^^ external inter- 
along the lower margin of the rib will detach oalj *h®, *),„{ the stripper will 

costal muscles. On the lower rib, however it text), b'. The 

detach both internal and e.vtemal intercostal muscle bundles ts ^ 

nature of attachment of external and ^^tenjal mtercostal ml separate 
ventral to the axillary line. It is apparent that The direction 

both muscles from the rib -when pushed along the borders of the n . > simplicity 

of Insertion of the external intercostal muscle bundles accounts ix he 

of this method of rib removal. The Internal intercostal muscle nocr., . 
observed, run in the reverse direction. The external intercostal inuscic ou 
dcflclont anteriorly between the costal cartilages ; the Internal jntercosiai i 
bundles arc missing posteriorly, proximal to the angle of the rib. 
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the distal half of the transverse process are weU exposed (Fig. 2b). 
Periosteal separators of the Hedblom type are then placed beneath the 
rib and transverse process and both are cut through with a large costo- 
tome (Horsley laminectomy or Bethune rib shears). AA^hen the ribs to 
be removed have all been cut, each in turn is seized with a lion-jaw 
forceps. The scapula is not seen during any stage of the posterior oper- 
ation and there is no necessity to retract it. The rib is elevated and ro- 
tated into the wound. Forcible elevation of the muscles of the chest 
wall upon a retractor -with a long but narrow blade inserted in the 
interspace overlying the rib to be removed is an important item in the 
technique, as it is in the anterior operation. A periosteal separator of 
the 0 ’Brien type is now pushed along the upper margin of the rib, free- 
ing it from the external and internal intercostal muscle bundles. The 
fibers of the external intercostal muscle bundle proximal to the angle 
of the rib on its lower margin are separated by pulling the periosteotome 
posteriorly. The periosteal separator is then pushed forward along the 
lower margin of the rib and apart from the attachment of some of the 
fibers of the internal intercostal muscle bundle and those of such muscles 
as the peetoralis minor or serratus anterior, the rib is wholly free. By 
plying the periosteal separator alternately along the outer and inner 
surfaces as well as along the upper and lower margins over the entire 
length of the rib, aided by gentle pushes with a sponge mounted on a 
long forceps, the whole rib is usually removed with ease. AVhen the an- 
terior scalene muscle has been detached from the scalene tubercle at 
the anterior operation, the first rib can also be removed in this same 
manner. The wound is closed with a few sutures of buried silk. In 
pushing the attached muscle fibers off the rib with a sponge, there is 
occasionally some bleeding — probably from an intercostal vein. The 
wounds are invariably dry, however, when closed, and no drainage is 
employed; and without exception primary healing has been obtained in 
all thoracoplastic wounds (sixteen patients). More detailed observations 
will be narrated in a subsequent report. 

Twice, a small rent has been made in the pleura (anterior operation) 
which occasioned no difficulty. I have satisfied myself bj" dissections 
on the fresh cadaver at postmortem examination that a rib can be 
stripped in either direction by this method in the presence of a normal 
pleura without tearing it. A small abnormal bony excrescence on the 
rib at the site of muscle insertion is the usual cause of this accident. 
AVith the help of Mr. John Phelan, of the Scientific Apparatus Shop of 
the Department of Physics at the University of Minnesota, I hope to 
develop improved instruments which will facilitate this procedure. In 
general, the O’Brien rib stripper is quite satisfactory for the anterior 
operation. The hook is probably somewhat longer than it need be and 
the shank should be a little longer. It is interesting to speculate on the 
development of an instrument which will strip the rib, then cut it and 
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will not engage in the tissues of the cliest wall. Tlie rib is then sectioned 
anteriorly at the point seleeted for its division, and the overlying muscles 
of the chest wall are eleimted on a Denver type of retractor with a long 
but narrow blade. The rib is now seized and elevated with a lion-jaw 
forceps. With a gentle push of a sponge upon a curved hj'sterectomy 
clamp, any fibers of the external intercostal muscle still attached to the 
lower margin of the rib are readil 3 ’’ separated. About 3 to 5 cm. of the 
anterior end of the rib is then excised. sliding the incision up or 
down with appropriate retraction, three or four ribs can be dealt with 
in the manner here described. Bleeding is minimal. A few' ligatures 
of fine silk suffice for secure hemostasis and the separated fibers of the 
pectoralis major muscle are approximated bj' a few interrupted sutures. 
An external compression bandage as described elsew'here" is applied. 

The reaction following this procedure is usually slight and in from 
seven to ten daj’s the ribs can be divided posteriorly and removed. In 
the anterior operation for tuberculosis, I have removed regularly the 
costal cartilages of the upper three ribs and since Ma'y:;of this j'ear, 
when the operation here described was first done, on several occasions 
I have removed the cartilages from the upper seven ribs.- The degree of 
collapse obtained by this type of procedure has been veiy satisfactory. 
Bone not cartilage regenerates from the perichondrium and an infirm 
anterior chest ■wall has not been observed following excision of the costal 
cartilages. Roentgen films follow'ing thoracoplasty employing this 
method of operation suggest that an earlier and more libei’al calcifica- 
tion occurs along the periosteal beds than with the usual thoracoplastic 
procedure. 

THE POSTERIOR OPERATION 

In the excision of the upper ribs wdiich lie beneath the scapula, the 
patient is placed prone on the operating table w'ith the neck flexed and 
the face engaged in the type of head rest employed for operations upon 
the cerebellum. The lucid drawings made for me by Miss Evelyn T. 
Erickson, of the Department of Medical Art of the University of Min- 
nesota, illustrate w'ell the technical details of both the anterior and the 
posterior operations. 

An oblique incision indicated in Pig. 2a, as employed by White, 
Smithwiek, Allen and Mixter, is probably to be preferred in the ex- 
cision of the upper three ribs. The fibers of the trapezius and both 
rhomboid muscles are split and those of the erector spinal group (ilio- 
costalis and longissimus) are separated and with appropriate retiac- 
tion direct access is obtained upon the neck of the rib and the trans- 
verse processes of the vertebrae. The intertransverse muscles and liga 
ments and the multifidus muscles and posterior costotransverse liga- 
ments overlying the costotransverse articulations are snipped W’ith scis- 
sors and separated with a suitable dissector until the neck of the rib and 
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my thought that the regenerated I'ib could he left on the parietal pleura 
and a satisfactory obliteration of the cavity would be obtained. At the 
second operation, however, the posterior thoracic wall was found to be 
so rigid that it was necessary to excise a segment of the parietal pleura 
to effectually obliterate the cavity, a pedided muscle slip being simultane- 
ously sutured over the bronchial stoma.® 

In the small chronic empyema where the excision of short segments 
of two to tliree ribs ■will satisfactorily obliterate the residual cavity, the 
plan of operation suggested here will have no place. In the chronic 
empyema cavity of intermediate size, which iias had no previous thoraeo- 
plastie repair, the excision of the overlying ribs by the method here de- 
scribed would appear to be a valuable procedure in that the parietal 
pleura need not be sacrificed. Some time ago,“ I reported upon a plan 
of saving the parietal pleura by a process of ribboning in order to pre- 
vent the occurrence of abdominal hernia in operations for extensive 
chronic empyema cavities. The plan of operation described here, how- 
ever, is from many standpoints a great improvement over that procedure. 
The pleural space cavities persisting after total pneumonectomy, it 
would appear, could be obliterated simply and effectively by complete 
removal of the ribs overlying the cavity by this plan of operation. 


REACTIONS ATTENDING THE OPERATION 


The lesser operative reaction attending anterior chondrocostectomy 
preliminary to the performance of the usual posterior thoracoplastic 
operation has previously been discussed.'* Rib excision with avoidance 
of long posterior incisions has also contributed materially to decreasing 
the operative as well as postoperative reaction. Dj’^spnea has not been 
observed in any of the patients with pulmonary tuberculosis for whom 
thoracoplasty has been done by this method. This occurrence suggests 
that extensive division of the muscles of the thoracic wall, as necessitated 
by the usual thoracoplastic operation, may be even a more important 
factor in the production of mediastinal flutter and dyspnea than is rib 
excision. Whether a more satisfaetorj' collapse will be obtained by this 
than by the usual method of operation remains to be seen. Persistent 
elevation of the shoulder on the operated side — an unfortunate occur- 
rence which not uncommon^ attended upper thoracoplasty performed 
through a long incision, has not been observed to follow this plan of 
operation. 


It is to be noted that in this procedure the cartilaginous junctions of 
the rib with the .sternum anteriorly and with the transverse process pos- 
te^r are destroyed. When the rib regenerates, these ordinary sites 


‘This patient, whose cough had been vert- bothersome hnfl 
hemorrhage-s for yeans with similar bleed'intr thrmmn ’ *^ 4^ frequent pulmonary 

Gentle continuous suction was applied to the®cathefe?in*^f e.xternal fistulous tract, 
operation and through convalescon"C- • cessation on,. ’Ui * empyema cavity before 

plete. The employment of this evnediS^ffn **"'Pediate and corn- 

drainage is great would appear to be distInSly worth while. "stulas where 
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permit separation of the periosteum on the opposite side as tlie instru- 
ment is ivitJjdi'anm. Whereas the eoestvuetion of such an histniment 
for use in eiironic empyema is entirely feasible, it does not appear likely 
that in tlic presence of a normal pleura its cmploj'ment Avould be as 
safe as a two-stage procedure. 

YHE REJtOVED RIBS 

A few short strands of muscle fibers often remain attached to the 
removed ribs in the presence of a normal pleura (thoracoplastj^ for 
tuberculosis). I have previously® directed attention to the ease with 
which ribs may be separated from their periosteal beds in the presence 
of chronic em2)yema and suggested at the meeting of the American 
Thoracic Society in 1935 that long lengths of ribs could be removed 
by a process of tunneling in elu'onie empyema. As may be supposed, 
therefore, the veiy longest ribs can be excised in chronic empj'ema with 
this method, and the removed ribs often fail to exhibit traces of attached 
muscle fibers. Coincident with thickening of the parietal pleura in 
chronic suppuration of the pleural space, changes (enlargement) in the 
rib occur, in consequence of which the envelopment of the rib by the 
periosteal sheath becomes much looser. 

THIS METHOD OF RIB REMOVAL IN CHRONIC EMPYEMA 

Two total empyemas in which expansion of the lung could not be 
elfected have been satisfactorily eollap.sed ivith rib removal alone without 
removal of thickened parietal pleura. One of them concerned a young 
woman in extremely poor physical status with a tuberculous empyema. 
The parietal pleura in areas w'as 2 cm. in thickness. Yet this large cavity 
was collapsed by four relatively simple operations. The second to the 
tenth ribs inclusive rvere divided anteriorly in two sittings through two 
transverse incisions. In two subsequent operations employing vertical 
incisions posteriorly (the lower fii’st), the first through the eleventh ribs 
were divided and removed. The other patient w-as a young man Avith a 
total empyema and a fistula of the thoracic esophagus which occurred in 
consequence of pneumonia, pulmonary and mediastinal abscess, nine 
months previously. SaAm that a small fistulous tract, Avhose capacity is 
about 10 C.C., still leads to tlie esophageal fistula Avhich is still open, the 
empyema eaA'it3' has been completelj’ obliterated and AA'ithout excision of 
parietal pleura. 

Tavo near total empyemas haAm also been completely closed Avith a 
similar plan of oiieration. In another patient Avith a persistent eiuonic 
cmp.A'ema Avith enduring bronchial fistula nho had undergone tlnco 
thoracoplastie operations for its obliteration clscAA'liere tAvonty j'ears ago, 

I found that this plan of operation was not suitable, I divided the rib 
antei’iorlj* (second tlirougli tenth in one operation) and removed seg- 
ments up to the regenerated rib, later doing the same posteriorly. It was 
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mthout the excision of parietal pleura. The technique of the method 
owes its simplicity to freeing the rib in the direction of insertion of the 
external intercostal muscle bundles. 
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for movement of the rib become ossified and fixed. There would appear 
to be, tbei'cfore, an additional theoretical consideration in favor of com- 
plete costeetomy as the operative procedure of choice in thoracoplasty 
for tuberculosis. For in addition to collapsing the pulmonary cavities, 
complete costeetomy fixes the chest wall so that the normal motion of 
the ribs in respiration is lost. Tlie extezmal intercostal muscles (muscles 
of inspiration) and the internal intei'costal muscles (expiratory), to bo 
certain, constitirte strong muscle masses which collectively have an 
enormous power. Yet, when the sites of normal i*ib movement are de- 
stroyed, the to-and-fro motion of this portion of the chest wall in respira- 
tion must be minimal. 

A condition somewhat disturbing to the surgeon in the acceptance of 
this plan of operation for thoracoplasty for tuberculosis may be the 
increased number of operations. However, the patient who does not 
elect the safest procedure is in my experieneej unusual. In chronic 
empyema the second tlnmugh the tenth ribs anteriorly have been divided 
on two occasions in one sitting with surprisingly little reaction. A sliort 
time later tlie fifth through the tenth and eleventh ribs were sectioned 
and removed posteriorly b.v this plan of operation in one sitting. In the 
presence of a thin pleura, as is to be found usually in tuberculosis, I have 
continued to be conservative with the extent of rib excision in the vertical 
direction, dividing only three ribs at each operation. In two instances 
(rzpper stage) four have been divided and later removed through the 
posterior incision without untoward effect. The operations can follow 
one another, however, in five to seven days (ten to fourteen intervening 
usually between the second and third operations) and the patients leave 
the hospital just as soon and in much better condition than after the 
more formidable usual thoracoplasty which taxes the patient’s strength 
and endurance far more. The ijiterval of time hetiveen the first and last. 
operations is usually less than a month. 

Whereas this plan of operation may extend somewhat the indications 
for the performance of thoracoplasty to the patient whose physical status 
is poor, I would utter a word of warning concerning enlarging the 
indications of thoracoplasty for tuberculous lesions. The operation must 
not be done on patients with exudative tuberculosis but only when evi- 
dence of reactive proliferation and evidence of healing have become 
manifest. 

SUMMARY 

A new method of rib removal is described in which the whole rib, or 
whatever portion is deemed desirable, can be excised through short 
incisions. Extensive rib excision by this method is less formidable than 
the usual thoracoplastic operation. In the closure of lai'ge chronic 
empyema cavities, it is particularly valuable in that the cavitj' may be 
completely obliterated by relatively simple operative procedures and 
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pigs against colon bacilli infections by previous intraperitoneal injec- 
tion of small amounts of sodium chloride. He described three clinical 
cases in which sterile salt solutions were injected prior to operation. 
Miyake (1904), working with von Mikulicz, used preparations of killed 
colon bacilli as well as materials previously used by Issaeif and Ivanoff. 
He described marked increases in the numbers of eells in the peritoneal 
transudates. Miyake protected rabbits from peritonitis of fecal con- 
tamination by inducing a hyperleucocytosis by injections of nucleic 
acid or killed cultures of colon bacilli. On the basis of Miyake’s work, 
von Mikulicz (1904) itsed nucleic acid and sodium chloride in a large 
series of clinical cases. Aschner and von Graff in 1911, and Amn Graff 
in 1912, concluded, howCAmr, that no beneficial results were obtained 
from using the preparations of Miyake and Amn Mikulicz. 

ffolloAving these earlier attempts to immunize the peritoneum, very 
little progress Avas made in this direction until the recent decade. 
Johnson (1927) recommended the use of amniotie fluid as a means of 
preventing peritonitis. Young and Marks (1934) used amniotie fluid 
in cases of colonic resection; they described a polymorphonuclear in- 
filtration into the exudate of guinea pigs seven hours after the injec- 
tion of 10 c.c. of the fluid. Herrmann in 1929 prepared a vaccine of 
killed streptococci and colon bacilli and protected a large number of 
rabbits from fecal peritonitis. He attributed this protection to some 
specific local peritoneal immunity. Morton (1929) protected rabbits 
against lethal doses of hemolytic streptococci, not only by intra- 
peritoneal injections of streptococcic filtrates, but by injections of 
dextrose, glucose, and sodium chloride as Avell. Steinberg and Gold- 
blatt (1927^^ and 1928'”) reported the surviA'al of a large number of 
dogs, immunized by injections of IWing and killed colon bacilli, after 
the intraperitoneal injection of fecal materials. No cellular data Avere 
included. Subsequently, in 1933,^- they reported the cjdologic response 
in the peritoneum of dogs to injections of colon bacilli suspended in 
tragacanth. AVebb (1931) reported on the cellular response in the 
peritoneal spaces of Avhite rats after the injection of albumin and of 
carbon particles. The reaction of the human peritoneum to the 
vaccine Avas reported by Bargen and other.s=’ in 1933 and by 

Dixon and Eixford in 1934. Clinical results folloAving the use of the 
vaccine Avere reported by Dixon and Bargen in 1935. Johnson 
(1936),”-'' and Johnson, Coonse, Hazard, Poisee, and Aufranc (1936) 
reported their studies of the cytologic response in the peritoneum of 
dogs Avhich had received intraperitoneal injections of amniotie fluid 
concentrate, colon vaccine, physiologic saline solution, and merthiolate 
in physiologic saline solution. The maximal cellular reaction occurred 
in twelve hours in animals that received amniotie fluid and at twenty- 
four hours in those that receiA-ed the A-accinc. Peagles and Bain in 
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D ECBNT advances in the iirevention of peritonitis by the preopera- 

^ tive injection of certain substances into tJie iieritoneal space Jiave 
stimulated considerable research in recent j'ears on the cytologic re- 
actions of the peritoneum to various stimulating agents. It has been 
established both clinically and experimental!}' that the introduction of 
certain substances into the peritoneum will incite the production of a 
defense exudate consisting of varying amounts of serum, leucocytes, 
fibrin, and other products, effecting thereby a defense reaction. 

This cytologic and physicochemical reaction bj' the, peritoneum to 
parenterally introduced agents is said to immunize it against infection. 
Two agents are now generally employed for this pui-pose: anti- 
peritonitis vaccine made from killed cultures of colon bacilli and 
streptococci (Rankin and Bargen, 1929), and a purified concentrated 
bovine amniotic fluid from which the serum albumins and lipoids have 
been removed (Johnson, 1927). Immunization is induced by injecting 
either the vaccine or the amniotic fluid concentrate directly into the 
peritoneum thirty-six to forty-eight hours prior to surgical interven- 
tion. The cellular response to the irritant is believed to be at a 
maximum at this time, and some authors refer to the reaction as a 
hj'perleucocytosis. 

Stimulation of the peritoneum to produce an exudate in the body 
cavity and to produce immunologic reaction was first accomplished 
some forty years ago. Issaeff and Ivanoff in 1894 shoAved that they 
could protect animals from cholera by previously injecting various sub- 
stances into the peritoneal space. They used Avater, urine, bouillon, 
serum, nucleic acid, and tuberculin, and thereby induced a hyper- 
leucoej'tosis in the peritoneal exudate sufficient to protect against 
cholera. Durham, in 1897, protected rabbits against t}'phoid bacilli 
by preA'iously injecting sodium chloride, and he recommended that 
prophylactic intraperitoneal injection of suitable sterile material be . 
made tA\'ent.A'-four hours before opening the iieritoncum AA'hen there 
Avas danger of contamination. LikeAvise Solieri (1902) protected guinea 

♦The AA'm. S. Merrell Company, of Cincinnati. Ohio, hindly furnished the sodium 
ricfnoleate ‘U’hich vras used in these experiments. 

fSpecial student in the Mayo Foundation, Rociiestfir, Minn. Now residing In 'Wash- 
ington, D. C. 

Ftcccivcd for publication, April 12, 1937. 
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sodium ricinoleate in the peritoneal space of rabbits "witli the response 
induced by antiperitonitis vaccine. 

METHODS 

Only healthy adult udiite rats of the Wistar strain, weighing from 
180 to 225 gm., were used in this study. Using the technique described 
by Montgomery (1932), a small capillary glass pipette was forced 
through the abdominal wall into the peritoneal space. The small 
amount of fluid which readily entered the pipette was placed on a 
clean slide and an adequate amount was drawn up into a leucocyte 
counting pipette for determining the total number of cells per cubic 
millimeter of fluid. The portion remaining on the slide was then 
stained with Wright’s stain or with May-Griinwald-Giemsa stain for 
the differential count. 

In order to determine the total number of cells present in the peri- 
toneal space, it was necessary to know the amount of fluid exudate 
which was present. This was done by killing the animal by exsanguina- 
tion, quickly opening the peritoneum, and carefully taking up on 
previously balanced filter paper all available free fluid. The increase 
in the weight of the paper was accepted as the weight of free fluid, and 
1 gm. of exudate was considered the equivalent of 1 e.c. Knowing 
the number of cells per cubic millimeter, the number of cubic milli- 
meters of fluid and the differential distribution, it was easy to compute 
not only the approximate number of cells in the peritoneal space, 
but also the number of histiocytes, lymphocytes, and eosinophilic, 
neutrophilic, and liasophilic leucocytes as well. Twenty-three healthy 
male rats were used to assemble the control data with which the data 
derived from the rats receiving the vaccine, the amniotic fluid, and 
the sodium rieinoleate were contrasted (Table I). 

Eighty rats were used to determine the cytologic response of the 
peritoneum to each of the three sub.stances tested : nameljq anti- 
peritonitis vaccine, amniotic fluid, and 2 per cent sodium rieinoleate. 


Table I 

CoxTROL Data ox Peritoneal Fluid or Healthy Normal Rats 


AMOUNT or PEniTO- 
NEAU riAni), MG. 
(23 UATS) 

NUMBER OP PERITONEAL CELLS 

(100 RATS) ■■ 

percextage of distribu- 
TIOX OP LEUCOCYTES 
(100 rats) 

PER CU. MM. 1 

IN PERITONEUM 

223.0 ± 9.0 

101,206 i 3,391 1 

-22,532,318. 

. . > 

Mononuclears : 79.77 ± 0.28 
Eosinopliiles: 14.75 + 0.93 
Basopiiiles: 5.25 + 0.35 

Ncutrophilcs ; 0.08 + 0.02 


Thus a total of 240 test rats were used in the studjL Each animal 
received 1 c.c. of one of these substances intraperitoneally. Ten 
animals of each of the three groups were killed at 1, 3 6 12 24 48 72 
and 168 hours after injection. >>>>>, 
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1936 rejjorted excellent clinical results from the use of a peptone 
broth in cases of pei'itonitis. No experimental data on the use of this 
broth have been assembled. 

In most of the studies on the cellular distribution in peritoneal 
exudates which appear after intraperitoneal injections of the various 
substances, conclusions were based on the total number of cells per 
cubic millimeter and on the relative disti’ibution of these cells. A^o at- 
tempts have been made to determine the quantitative distribution of 
cells occurring in the ijeritoneum in response to any of the immunizing 
agents. 

This present report covez’s our study of the qualitative and the 
quantitative cytologic response of the peiutoneum of ivhite I'ats to 
antiperitonitis vaccine, to eoncenti*ated amniotic fluid, aizd to sodium 
I’icinoleate. Sodium ideinoleate has been shown to detoxify large 
amounts of lethal toxizis without destroying their antigenic power. 
When I'icinoleate was added to 100 lethal doses of tetamzs toxin, the 
mateiual was rendered haz’iziless, but its capacity to pi’oduce lai'ge 
amounts of protective antibodies was retained (Larson, Evans, and 
Nelson, 1924, 1925). 

Sodizzm ricinoleate is a deiuvative of castor oil and, according to 
Rider-® (1931), is composed largelj'- of ricinoleic acid glyceiade. 
Methods of purification have been described bs^ Rider,=^ so that a 
chemically pure sodium ricinoleate is now available. It inactivates 
diphtheria toxins. It is highly hemolytic when given intravenously 
and causes some liquefaction necrosis when injected intramuseulaiiy. 
Some irritation is induced when it is given intraperitoneally, but it 
is better tolerated by animals when given in this way. A review of 
the experimental and clhzical zise of the di'Ug up to 1932 has Izeeii 
made by one of us (Seeley). 

Rea and Wangensteen (1934) found sodium i-icinoleate most effective 
in the prevention of intraperitoneal adhesions in rabbits. They also 
found that many of the histiocytes of the peritoneal exudate were 
either killed or injured by the drug, showing its destruetizm effect on 
living cells as well as on bacteria. Wangensteen in 1936®*' i-eported 
the use of 1 per cent sodium i-ieinoleate on all mucous surfaces in 
cases of gastric resection for cancer, the puzizose being to reduce the 
hazard of infection. Gillette (1936) reported the use of sodium 
ricinoleate in a sez’ies of 300 cases, and he found it of definite value 
in cases of advanced peritonitis; he believed it preferable to vaccines 
and amniotic fluid. 

Johnson, Coonse, Hazard, Poisee, and Aufranc (1936), howe\ei, 
fouzid sodium ricinoleate a distinct menace in the presence of postopci'a- 
tive infection. They found it extremely ii'ritating and observed, u'ide- 
sizread cell destruction in the presence of the drug. Coinvin, in 3936, 
working in tins laboi-atory, has compared the cjdologic re.sponse to 
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sodium, ricinoleate in tlie peritoneal space of rabbits Avitb the response 
induced by antipei’itonitis vaccine. 

JIETHODS 

Only healthy adult white rats of the Wistar strain, weighing from 
180 to 225 gm., were used in this study. Using the technique described 
by Montgomery (1932), a small capillary glass pipette was forced 
through the abdominal wall into the peritoneal space. The small 
amount of fluid which readily entered the pipette was placed on a 
clean slide and an adequate amount Avas draAvn up into a leucocyte 
counting 'pipette for determining the total number of cells per cubic 
millimeter of fluid. The portion remaining on the slide Avas then 
stained Avith Wright’s stain or AAuth May-GriinAAmld-Giemsa stain for 
the .differential count. 

In order to determine the total number of cells present in the peri- 
toneal space, it Avas necessary to knoAV the amount of fluid exudate 
Avhieh Avas present. This Avas done by killing the animal by exsanguina- 
tiou, quickly opening the peritoneum, and carefully taking up on 
previously balanced Alter paper all aAmilable free fluid. The increase 
in the Aveight of the paper Avas accepted as the Aveight of free fluid, and 
1 gm. of exudate Avas considered the equiAmlent of 1 e.c. KnoAAung 
the number of cells per cubic millimeter, the number of cubic milli- 
meters of fluid and the differential distribution, it AA'as easy to compute 
not only the approximate number of cells in the peritoneal space, 
but also the number of histiocytes, lymphocytes, and eosinophilic, 
neutrophilic, and basophilic leucocytes as aa'cII. TAventy-three healtliy 
male rats Avere used to assemble the control data Avith AA'liich the data 
derived from the rats reeeiAung the Amccine, the araniotic fluid, and 
the sodium i-ieinoleate Avere contrasted (Table I). 

Eighty rats Avere used to determine the cytologic response of the 
peritoneum to each of the three substances tested; namely, anti- 
peritonitis vaccine, amniotie fluid, and 2 per cent sodium ricinoleate. 


Table I 

CONTKOL Data ox Pekitoneal Fluid of Healthy Norsial Rats 


AMOUNT OF PFUiTO-l 
NEAU FLUID, MO. 
(23 RATS) 1 

XUJtBEE OP PEP.ITOXEAL CELLS 1 

(100 R.ATS)' • ■ ' 

percentage of distkibu- 

TlOX OF LEUCOCYTES 
(100 P.ATS) 

PER CU. MM. 

IN PERITONEUM | 

223.0 ± 9.9 

101,200 ± .3,391 

-22,5^2,318. 
) 

llononuelears : 
Eosinopliiles : 
Baspphiles: 
Keutrophiles : 

79.77 ± 0.2S 
14.75 ±0.93 
5.25 ±0.35 
0.08 ± 0.02 


Thus a total of 240 test rats Avere used in the study. Each animal 
received 1 c.c. of one of these substances intraperitonealljL Ten 
animals of each of the three groups AA-ere killed at 1, 3, 6. 12 24 48 72 
and 168 hours after injection. > j j > 
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AVe detei'iuinecl for each rat at the time of killing the total amount 
of fluid present in the peritoneal space, the total number of cells present 
per cubic millimeter of fluid, the percentage distribution of the 
various cells comprising the exudate, and the total number of poly- 
morphonuclear and mononuclear leucocytes in the peritoneum. The 
aAmrage of the ten deternainations made for each item was accepted 
as representative of the conditions which existed at each period of 
observation throughout our study. 

OBSERVATIONS 

Weight of Fluid Present in the Peritoneal Space. — The average 
amount of fluid present in the pei-itoneal space of a healthy adult con- 
trol male rat, according to our method of recovery, nmighed 223 
mg. (Table I). The data covering the weights of the fluid in each 
animal killed at each period during the study have been condensed 
in Table II. It is clear that the injection of either the amniotie fluid 
concentrate or the antiperitonitis vaccine caused some considerable in- 
crease in the amount of fluid exudate in the body cavity, but the 
amount in those animals which received the sodium ricinoleate was 
eight to ten times as large as in the control animals. Even at one hour 
after injection, the peak of the response to sodium ricinoleate had been 
reached when the volume of exudate recovered was over seventeen 
times the amount present before the injection was made. The fluid 
of those animals receiving the amniotie fluid and the vaccine was clear 
and colorless, but that of those receiving the ricinoleate was blood 
tinged. The amount of fluid gradually decreased after the first hour, 
and in the group receiving injections of amniotie fluid and vaccine the 
amounts recoi'ered were thereafter only slightly in excess of the normal 
volumes. In the animals receiving sodium ricinoleate, however, tlie 
amounts of fluid were always very much higher than in either of the 
other two groups ; and even after one week an average of 855 mg. of 
fluid was still present in the peritoneal space. This amount was 
triple that found either in the animals wliich had received the vaccine 
or in those which bad received the amniotie fluid. 

Total Cells Present Per Cubic Millimeter of Peritoneal Exudate.— Our 
results on the cellular content per cubic millimeter of peritoneal 
exudate were as follows (Table II) : In a series of 100 healthy normal 
male rats, we found that the average number of cells in the peritoneum 
was 101,266 per c.mm. of fluid. One hour after the injections were 
given, when the volume of exudate was high, the number of cells 
per cubic millimeter was appreciably less and was proportional 
to the fluid dilution. AVhen the volume of exudate was highest, as in 
the case of animals receiving sodium ricinoleate, the number of cells 
per unit volume vas least (5.500 per c.mm.). At six hours after in- 
jection, the number of cells per cubic millimeter ill rats receiving 
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PEnrroNEAL Fluid and Its Cellular Contents 
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•'Weight of peritoneal fiuJtl, milligrams, 
IN'umber of cells per cubic millimeter. 
tTotal cells In peritoneum. 
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We determined for each rat at the time of killing the total amount 
of fluid present in the pevitoneal space, the total mimher of cells present 
per cubic millimeter of fluid, the percentage distribution of the 
various cells conijirising the exudate, and the total numhev of poly- 
morphonuclear and mononuclear leucoejdes in the peritoneum. The 
average of the ten determinations made for each item was accepted 
as representative of the conditions which existed at each period of 
observation throughout our study. 

OBSERVATIONS 

Weight of Fluid Present in the Peritoneal Spaee. — The average 
amount of fluid present in the pei'itoneal space of a healthy adult con- 
trol male rat, according to our method of recovery, weighed 223 
mg. (Table I). The data coveiung the weights of the fluid in each 
animal killed at each period during the study have been condensed 
in Table II. It is clear that the injection of either the amniotic fluid 
concentrate or the antipei'itonitis vaccine caused some considerable in- 
crease in the amount of fluid exudate in the body cavity, but the 
amount in those animals which received the sodium ricinoleate was 
eight to ten times as large as in the control animals. Even at one hour 
after injection, the peak of the response to sodium ricinoleate had boon 
reached when the volume of exudate recovered -was over seventeen 
times the amount present before the injection ivas made. The fluid 
of those animals receiving the amniotic fluid and the vaccine was clear 
and colorless, but that of those receiving the ricinoleate was blood 
tinged. The amount of fluid gradualty decreased after the first hour. 
and in the group receiving injections of amniotic fluid and I'accine the 
amounts recoi-ered were thereafter only slightly in excess of the normal 
volumes. In the animals receiving sodium ricinoleate, however, the 
amounts of fluid were always very much higher than in either of the 
other two groups ; and even after one week an average of 855 mg. of 
fluid was still present in the peritoneal space. This amount was 
triple that found either in the animals which had received the vaccine 
or in those which had received the amniotic fluid. 

Total Cells Present Per Cuhic Millimeter of Peritoneal Exudate.— Our 
results on the cellular content per cubic millimeter of peritoneal 
exudate were as follows (Table II) : In a series of 100 healthy normal 
male rats, we found that the average number of cells in the peritoneum 
was 101,266 per e.mm. of fluid. One hour after the injections were 
given, when the volume of exudate was high, the number of cells 
per cubic millimeter was appreciably less and was proportional 
to the fluid dilution. When the volume of exudate was highest, as in 
the case of animals receiving sodium licinoleate, the number of cells 
per unit volume was least (5,500 per c.mm.). At six hours after in- 
jection, the mimber of cells per cubic millimeter in rats I'cceiving 
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nearly four times the number encountered in normal animals. Such 
a cellular response indicates the excessive stimulation which was in- 
duced by this irritant. 




The Percentage Distribution of Cells in the Peritoneum.—Althongh 
we have computed the complete percentage distribution of the cells in 
the peritoneal space of all animals killed, we submit in this report the 
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amniotie fluid ■ or antiperitonitis Vjaccineiwas again | at control levels 
and the amount of fluid more closely, approiieli^djthei normal amounts. 
In contrast, the peritoneal exudate !of rats receiving sodium ricinoleate 
contained but 12,230 eell^ per 'c.mmj at six hours following the injection, 
and even after' one week's time the niimber of cells per cubic millimeter 
was still less than half tlie normial figure. ' , ' ' 

It is obvious, of course, that 'tabulations pf cells per unit volume of 
fluid do not reveal the extent' of c 3 dologic changes that may occur. 
When dilution factors are high, then the number of cells counted per 
cubic millimeter is correspondinglj' less. Accordingly we have com- 
Ijuted the total number of cells present 'in the peritoneal space of 
each animal and have thus derir'ed a more adequate basis for com- 
parison of the cytologic response incited :by these three irritants. 

Total Nmnber of Cells Present in the Entire Peritoneal Space. — B.v 
multiplying the number of cells per cubic millimeter of fluid by the 
number of cubic millimeters of fluid in the peritoneal space, we de- 
rived an approximation of the total number of cells in the entire space 
(Table II). By multipljdng qur average number of cells per cubic 
millimeter of fluid in 100 control animals by the average total volume 
of fluid of twenty-one control animals, we derived a figure of 22,580,000, 
which Ave have accepted as the approximate number of cells present 
in the peritoneal space of each of our normal rats before injection. One 
hour after injection this number Avas found to be considerably less. 
Accordingly, during the hour folloAving injection, millions of cells must 
haAm left the peritoneum, to enter either adjacent tissues or the blood 
stream. Counts taken on the peripheral blood at this time, hoAvever, 
did not indicate that there Avas any real significant increase in the 
concentration of leucocytes. At the third hour, however, a real cellular 
increase had occurred. This Avas true for all three groups, but espe- 
ciallj' so for the animals aa-IucIi had received sodium ridinoleate in Avhich 
case an average infiltration of more than 12,000,000 cells into the peri- 
toneum had occurred in the preceding tAvo-hour peridd. This marked 
increase in the celhAlar content Avas maintained, although it fluctuated 
considerably, for the entire Aveek, and even on the seventh day the 
number of cells in the body caA'ity of rats Avhich had received tlie 
amniotie fluid was still increasing. i Those rats Avhieh had received the 
antiperitonitis 'vaccine sliOAved the maximal total number of exudative 
cells at tAventy-four hours after tli|e injection, but even at the end of 
the Aveek the total number Avas still greatly in excess of normal values. 
The greatest stimulation to cellular proliferation Avas found in those 
animals AA-hich; had reeeh'ed sOdhim ricinoleate. On the third daj', 
the aA'cra'ge of the counts made oh ton rats shoAved a total cell con- 
tent of nearly t 80,00(1, OOQ. This is nearly triple that found in either 
the group reeciA-ing amniotie fluid or that receiA’ing A'accinc, and it is 
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data pertaining to the percentage distribution of only the mononuclear 
and polymorphonuclear leucocytes. Basophilic and eosinophilic lenco- 
C 3 'tes ■were ahvays present, but their percentages were essentially un- 
affected by these substances. AYe have not separated lymphocytes 
from other mononuclear cells, but we have grouped the histiocjdes or 
elasmatocytes of the exudate with the lymphocytes and have called 
them “mononuclear" leucocytes. On the basis of 100 counts on 100 
animals, we concluded that the distribution of cells in our series of 
rats before injection was as follows: mononuclear leucocytes, 79.77 
per cent; polymorplionuclear leucocytes, 0.08 per cent; hasophiles, 5.25 
per cent; and eosinophiles, 14.75 per cent. 

Tlie data assembled from our tabulation of the percentage distribu- 
tions of the mononuclear and polymorphonuclear leucocytes in the peri- 
toneal spaces of all animals for the seven days following injection 
have been condensed into Table III and shown graphically in Figs. 1 
and 2. The polymorphonuclear cells appeared in the exudate soon 
after the injections were made, and, at one hoirr, percentages of 6.11 
and S.5, respeeti^'ely, were found for the amniotic fliiid and vaccine 
groups. The neutrophile response to the presence of sodium ricinoloato 
was most marked. Even at one hour, 35.09 per cent of all cells were 
polymoi-phonuclears ; at the third hour, 69.65 per cent of all the cells 
were polymorphonuelears. The neutrophile response to the vaccine was 
much greater than to amniotic fluid, and in all three groxips of animals 
the highest percentages u'cre x’eaehed at three hours following injec- 
tion. Pollowiag this period there was a progressive decline in the per- 
centage of neutrophiles in the exudates, and after one week percentage.s 
which were esseiitiallj^ normal were restored. Conversely, the per- 
centage of mononuclear leucocytes progressively increased after the 
tliird hour ; and on the third day percentages comparable Avith those 
of our control group Avere obtained. Even higher percentages than 
those Avere found in the animals receiving amniotic fluid and in those 
receiving sodium xleinoleate at the end of the Aveek. 

Total Mononuclear and Polymorphonuclear Cells Present in the Peri- 
toneal -Space.— It is obvious that the percentage distribution Avill not ade- 
quately portray the extent of change Avhich occurred in the exudate 
relating to the total numbers of mononuclear cells and ncAitrophilcs 
Avhich Avere present at the sucecssiAm intervals folloAving injection. 
Accordingly, using our data on the total number of cells and percentage 
distribution, Ave computed the total numbers of mononuclear cells an 
neutrophiles which Avere present in cacli animal killed at the various 
intcr\-als folloAA’ing the injection of tlio three substances. Fioin our 
control data Are had computed that the number of mononuclear cells 
pro.scnt prior to injection was more than 18,000,000, and that the num- 
ber of polymorphonueloiu- cells Avas slightly in excess of 18,000. The 
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in all three groups of animals examined, but in those ■which had re- 
ceived ricinoleate the number of neutrophiles was more than double 
that found in those receiving amniotie fluid. The rise in the number of 
mononuclear cells began about the sixth hour after injection. The peak 
of 62,000,000 cells was found in those animals receiving ricinoleate, and 
it occurred at the end of the third day. The peak of mononuclear 
infiltration in animals receiving the vaccine occurred on the second day ; 
whereas, at the end of the week the trend in the absolute numbers of 
mononuclears was still upward in those animals which had received 
amniotie fluid. 


COMMENT 

In this study we have attempted to quantitate some of the changes 
which occur in the peritoneal cavity of rats after the intraperitoneal 
injection of 1 c.e. of concentrated amniotie fluid, antiperitonitis vaccine, 
or of 2 per cent sodium ricinoleate. We have determined the total 
amount of fluid present, and the percentage distribution and total 
number of exudative cells present at varying intervals after injection 
of these three agents. 

The residts indicate conclusively that all three substances caused 
a marked increase in the amount of fluid exudate, the increase being 
much more marked in animals receiving sodium ricinoleate than in 
those receiving either amniotie fluid or vaccine. Furthermore, the re- 
sults show that there were in all animals marked influxes of leucocytes 
into the exudate. In the early period these cells were predominantly 
polymorphonuclear, but from the twelfth hour onward they were pre- 
dominantly mononuclear and consisted of monocytes, lymphocytes, and 
histiocjdes. As in the extent of fluid response, the numbers of cells 
in the exudates of animals which received ricinoleate were usually 
greatly in excess of those found in animals of the other two groups. 

The rate at which these changes in the amount of fluid and in the 
cellular content occurred, the magnitude of these changes, and the 
length of time they persisted varied with the material employed. 

Conclusions regarding the significance of these results, both as re- 
gards the mechanism of response of the peritoneum and the use of these 
peritoneal irritants in the prevention of peritonitis, must await the 
results of further investigation. Certain questions which arise con- 
cern the life history of these cells which appear in the exudate. 
Where they come from, how they enter the peritoneum, and how long 
they remain in the peritoneum are questions which thus far have been 
answered only in part. .Vnother question is. what is the source of the 
fluid portion of the exudate? Does it arise from the entire serous sur- 
face, or IS It mainly elaborated fay the parietal or the visceral peri- 
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data on these changes (Table IH and Pigs. 3 and 4) show that, at one 
houi, more than 6,000,000 polymoi’phonuclear cells had entered the 



Fier. 3. — Changes in the total number of polymorphonuclear cells in the peritoneal 
fluid of rats at the different intervals following Injection of the three substances. 



exudate of those animals receiving sodium ricinoleate and that the 
number of mononuclear cells was less than when the soap was injected. 
At the third liour, the infiltration of neutrophiles had reached its height 
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5. Correspondingly, the number of neutrophilic granulocytes was 
always higher, except at the twelfth hour, in those arrimals receiving 
ricinoleate than in those of the other two groups. 

6. The number of histiocytes in the peritoneal fluid of animals 
receiving ricinoleate, at seventy-two hours after injection, was nearly 
triple that found in animals of the other two groups. 
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While it would, be anticipated that a reaction of tlie peritoneum to 
a noninfectious irz’itant would have a protective action against a sub- 
sequent infection, as the experimental work of Herrmann, Morton, and 
others Avould indicate, it must be admitted that, at present, it is 
almost impossible to standardize such a process as peritonitis. 

We believe that investigations of the sort zve are here re^Dorting 
arc of value in filling some of the gaps in our knowledge of peritonea! 
reactions and of help in supplying the answers to some of the questions 
enumerated. 

SUMMARY AND CONCLUSIONS 

This report covers a study of the quantitative and qualitative 
cellular responses of the normal peritoneums of white rats to three 
substances: (1) concentrated amniotic fluid, (2) antiperitonitis 

vaccine, and (3) 2 per cent sodium ideinoleate. One cubic centimeter 
of each preparation was given intraperitoneallj’- to eighty rats, and 
ten animals in each group were killed at each of the following intervals 
after injection: 1 hour, 3 hours, 6 hours, 12 hours, 24 hours, 48 
hours, 72 hours, and 1 week. 

The following conclusions are indicated : 

1. As evidenced by the fluid exudate produced, sodium rieinoleatc 
was found to be far more irritating to the peritoneum than cither 
amniotic fluid or the vaccine. In one hour, eight to ten times ns 
much straw-colored fluid was pi-oduced in rats receiving the rieinoleatc 
as in rats of either of the other two groups. Large amounts of fluid 
persisted even after one week. 

2, The total number of cells per cubic millimeter of peritoneal 
fluid was always less in animals which had received sodium rieinoleatc. 
This is because of the large dilution factor. As between animals re- 
ceiving amniotic fluid and those receiving vmccine, there were no out- 
standing differences. 

8. The data on the total number of cells in the peritoneal spaces of 
these animals show that rieinoleatc causes an exces.sivm proliforalio]i 
of histiocytes. On the third day the number of cells in animals re- 
ceiving rieinoleatc vvms nearly triple that found in animals receiving 
either amniotic fluid or vmccine. This indicates the enormous stimula- 
tive action of sodium rieinoleatc. 

4. With re.speet to the percentage distribution of cells in the peri- 
toneal space, the data show that the neutrophile rc.sponse during the 
first six hours after injection is nuieh greater in animals receiving 
rieinoleatc than in those reecivdng either of the other two substanco.s. 
Likewise, neutrophilic granulocytes remain in the peritoneum very 
much longer in animals which have received rieinoleatc. 



AN EXPERIMENTAL STUDY UPON THE PREVENTION OP 
ADHESIONS ABOUT REPAIRED NERVES 
AND TENDONS* 


Loyal, Davis, M.D., and Leon J. Aries, j\r.D., Chicago, III. 

(From the Division of Surgery, Northwestern University Medical School) 


T he success of many nerve and tendon operations lias been pre- 
vented by scar tissue ■\vliicli grows about the suture line from the 
surrounding injured structures. More often than not, the normal 
muscle plane has been destroyed at the time of injury and only dense 
fibrous tissue remains. It is this lack of a normal nerve bed or gliding 
tendon mechanism which creates an important surgical problem. 

Many attempts have been made to find a substance which might be 
used to protect the line of suture, which woiild form a bed free of 
adhesions or a smooth gliding surface for a''tendon. The variety of 
materials used clinically and in animal experiments includes fat, car- 
tilage, sterile vaseline, autoplastic fascia, rabbit’s yena cava, Cargile 
membrane, hardened appendices, tubes of magnesium, celloidin, and 
decalcified bone, gold and silver foil, egg membrane, and formalized 
arterial sheaths. The results obtained have not been ruirfprmly suc- 
cessful nor have they been duplicated in all instances ijy other in- 
vestigators. 

J. S. Davis^ used free fascial transplants with the muscle or inner 
.surface exposed about nerve sutures. Although there was no con- 
striction of the caliber of the nerve after one month, there was very 
little motion possible within this new sheath. Lewis- used fascia and 
large fat transplants with a fair degree of success about nerve sutures 
after concluding that fascia alone contracts and becomes adherent. 
He stated that fat heals in position with but little reaction of the 
foreign body type and causes the least amount of adhesions. How- 
ever, Huber® found that free autogenous fat transplants were replaced 
by dense fibrous tissue. StewarU suggested that fat and not fascia 
should be employed in a neurolysis because fascia produces adhesions 


which shrink and compress the nerve. In the past year Mayer and 
Ransohoff® have constructed a sheath wliicli resembles the normal 
tendon sheath lining from tubes of celloidin. They implanted these 
tubes at the site of the old injury and proposed tendon suture. Six 
weeks later the proximal tendon .stump was tlireaded throuo-li the 
cclloidi ii tube which was gently removed leaving a smooth glistening 
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week, but gi’ossly the same mucoid appearance existed witli less 
edema than was present at the end of 5 daj'^s. There was little evi- 
dence of any one of the materials after the third Aveek and none after 
the fourth Aveek. The beef cecum was found at the end of the sixth 
Aveek maeroscopieally as a minute mucoid patch and microscopically 
by the presence of leucocytes and lymphocytes. Allantoic membrane 
Avas most quickly absorbed and could not be found after the third 
Aveek. 

In a second series of experiments, a plane of cleaAmge Avas outlined 
betAveen the biceps femoris and the semitendinosis muscles in ten 
dogs. The epimysium of the inner surface of each muscle Avas de- 
nuded by scraping Avith a scalpel until it Avas dull and bled slightly. 
Sheets of allantoic membrane (beef and human), cellophane, and rub- 
ber latex Avere inserted betAveen the muscles, Avhich Avere then alloAved 



— Cross-section of sciatic nerve of Gog which was covered by allantoic 
membrane and a pedicle flap of fat and allowed to remain in situ 29 days. The nerve 
was found lying free in the center of the fat cells without evidence of new fibrous 
tissue formation and no evidence of the membrane. 


to fall together. It Avas found that after the sixth Aveek allantoic 
membrane left the most definite plane of cleaA'age, Avhich alloAved the 
muscles to be separated easily doAvn to the sciatic nerve, Avhile human* 
and beef amuiotic membrane caused a definite obliteration of this 
plane of cleavage and the muscles Avere found groAvn together firmly. 
Cellophane and rubber latex in thick sheets caused not only severe 
tissue reaction as indicated by the presence of thick serum in the 
wound, hut there was a definite obliteration of the intermuscular 
space. Ill the control experiments, the muscles adhered firmh- bv 
dense fibrous tissue. ^ 


•Human nmnlollc membrane was used in .been ... 

or not there was some propertv of amnlotir determine whether 

heslons ana wldcli may hat" dTstroy?,! In thS nren "‘11° P'-events ad- 

tlio tieef membranes. The human -mAtSiin * v Preparation or sterilization of 
section and placca in storllc .saline .olii'fon secured at cesarean 

the human amniollc e.xperiments without alteration except" whlreXa^afe^^'^ '" 
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iiieiiihniiic. Tin; fciidctii \fHH stiturcfl u'itiiin (Iiik in;w inceiiii- 

nisin, TIkmi' Uil)fs wen* miuU* nf proxyliii and lu’etoin! ])!aoc(l in the 
incubator and allowed to harden over a jx'riod of three to tive months. 
More recently, absorbidde tubes of l•ntt^nt inejubraiu' have been .sag- 
treated by llowen.” 

Conflict iiifr report.s of this idiaraeter may be found in the literature 
ti]>ou every one of the substatiees used in an etYort to solve this prob- 
lem. We have confined onr study to an experimental invt'.sfigafion of 
tlie followiiifr materials: 

Jieif amvioHr mcnihroin-, which is found tii all nmniote vertehrates 
and which is a purely protective strneinre in niero, linviiifr an inner 
ectodermal and an outer me.sodermal layer. 



l.—Crosf^-fiocllon of rcltvllo nerw of doi: al>out which allnntofc mcnibraric 
wns plncOil Hticl ullowod to rcn\siln In J'ltu 61 iluys. Thi^ro Is no ovidcnco of tnc 
membrane but a thick layer of fthrtn:.** InDUrnlctl with round cclhs surroumis 

the nerve trunk. 

JSeef allantoic membrane, which is an evagination of the hind gut 
and which is lined with entodenu and covered with splanchnic meso- 
derm. 

Shed cttlgni, derived from the submucosa of the je.innum, stretched, 
dried, and ehemicallj' steriliml. 

Beef cccnm, chemically sterilized mncosji of the cecum. 

Commercial cellophane (cellnlosc acetate) and rubber latex. 

Onr first problem was to determine the irritative property of each of 
these structures. Two-eentimetcr squares of each membrane were 
placed between the fascia and rectus abdominis muscle of dogs nnr^ 
allowed to remain in situ for various periods of time ranging fiom a 
to 53 days. Tiie region of implantation was then examined for the 
.signs of inflammation and evidence of absorption. At the fiud o 
dny.s, each of the materials was still present but in a mueoid fo:m. 
Microscopically, the most mnrlced. reaction was present in the second 
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week, but grossly the same mucoid appearance existed with less 
edema than was present at the end of 5 days. There was little evi- 
dence of any one of the materials after the third week and none after 
the fourth week. The beef cecum was found at the end of the sixth 
week macroscopieally as a minute mucoid patch and microscopically 
by the presence of leucocjdes and lymphocytes. Allantoic membrane 
was most quickly absorbed and could not be found after the third 
week. 

In a second series of experiments, a plane of cleavage was outlined 
between the biceps femoris and the semitendinosis muscles in ten 
dogs. The epimysium of the inner surface of each muscle was de- 
nuded by scraping with a scalpel until it was dull and bled slightly. 
Sheets of allantoic membrane (beef and human), cellophane, and rub- 
ber latex were inserted between the muscles, which were then allowed 



2. — Cross-section of sciatic nerve of dog "which "was covered hy allantoic 
membrane and a pedicle flap of fat and allowed to remain In situ 29 days. The nerve 
was found lying free in the center of the fat cells without evidence of new flbrous 
tissue formation and no evidence of the membrane. 


to fall together. It was found that after the sixth week allantoic 
membrane left the most definite plane of cleavage, which allowed the 
muscles to be separated easily down to the sciatic nerve, while human* 
and beef amniotic membrane caused a definite obliteration of this 
plane of cleavage and the muscles were found grown together firmly. 
Cellophane and rubber latex in thick sheets caused not only severe 
tissue reaction as indicated by the presence of thick serum in the 
wound, but there was a definite obliteration of the intermuscular 
space. In the control experiments, the muscles adhered firmly bv 
dense fibrous tissue. 


or to determine whether 

hcslons and which may have leen d?strov?d To « 2"“ "^hich prevents ad- 

tl>e i.eef membranes. The hvS cm^one P'^cP^ration or sterilization of 

section and placed In sterile saline soSn n wasThoo"'*® cesarean 

the human amniotic experiments without alteration except wh?re°Ind“?atedf®‘^ 
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A tliird si'i'ii's of <’X|i(*i'ini(*ii(s wen* pci'f’ornicd on tii(f .seiafif! )iprvcs 
of iloos. lAiOof ctlicr imcsUn'sin llic .M-inlic norvc wjis oxposfd in Oic 
lowof liiiU ol tlio tiiif'li lor u distinx')' of twt) inches. I’iir ii(.'rve v,’as 
roiiffhonoil with ii scii!p(>l until tin* trlossy opiiifiiriiiin wiis rrniovrd 
i\U(\ ooy/mo of hhuxl wus prosont. HiH: snlurrs wrrr ))lni>nd in the 
ciiiiu’urium nhovo and hrhiw to siinnliito nti annstomnsis, Eai.di of the 
live types of nieinhrune was wrapped ahont tlie dennded area of the 
nerve and the dotrs were saerifiecal at intervals of from !i to 82 days. 
]ti control e.vpe.riinents tlie nerve was found firmly adherent to the 
surrotindin" tissue, and inieroscopienlly a thin layer of (ihroiis tissue 
was j>resent about the nerve trunk. 

In fen of these e.vperinienfs, nllanfoie 7nemhr<ine was used and al- 
lowed tc> remain in situ fiann it to lif) day.s. tJi-ossIy. the nerves were 
thiekened but eonld be removed fiann the junsele bed with ea.se. After 



I'ifT. 3. — Cro.s.s-.>!Ccnon of .«claUe nerve of doc covered wUli iminan nmnfotic nicm- 
br.'ine. nHowed to rcninln In situ 39 day.c. Tliorc was .a dcnnltc proliferation oi 
llbrous tl.s.suo and marked InlUtratlon of round cells. 

the first week the nerve was eoveretl by a loose areolar tissue, while 
at the end of 7 to i) wcek.s, there was iio evidence of the membrane 
grossly, or inieroscopienlly. However, a thick layer of fibrous tissue 
infiltrated with round cells surrounded the nerve trunk so that the 
nerve fasciculi were eonslricted. itlany small new blood vessels were 
present in this layer of scar tissue. In one clog, a pedicle of fat was 
placed about the allantoic membrane. Pine adhesions developed be- 
tween the fat and muscle, but the nerve was found lying free iu the 
center of the fat cells without evidence of new fibrous tissue formation. 

Beef amniotic membrane was used to cover the sciatic nerve of fiie 
dogs and allowed to remain in situ from 9 to 65 days. The nerves 
could not be removed from their beds without injuring the tissue at 
any time and tlie immediate covering of the nerve could not be deter- 
mined grossly. Microscopically, there was a definite proliferation of 
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fibrous tissue and a marked infiltration with round cells. Fat was 
also placed about this membrane in one dog and became adherent both 
to the nerve and surrounding tissue. Human amniotic membrane was 
used in seven instances and allowed to remain from 89 to 56 days. 
These nerves were all firmly fixed in position and could not he re- 
moved without dissection. Microseopieallj^, there was very little dif- 
ference between the human and beef amniotic membranes, but if any, 
the human membrane caused more reaction. 

Beef cecum was used about four nerves and allowed to remam in 
situ from 18 to 26 days, resulting in definite adherence to the sur- 
rounding strnetnres. Microscopically, thick dense fibrons tissue with 
numerous round cells and new blood vessels was present about the 
nerve trunk. 



‘I. — Cross-section o£ sciatic nerve of dog covered with sheet catgut, which 
^*as allowed, to remain in situ 42 days. There was a thick layer of scar tissue in- 
timately attached to the nerve bundles. 


Sheet catgut membrane was used in five dogs and allowed to remain 
from 13 to 82 days. The nerves could not be removed except by sharp 
dissection. There was marked thickening of the nerve and its sur- 
rounding tissue. Microscopically, there was a thick layer of scar 
tissue after the third week which was intimately attached to the nerve 
bundles. Fat placed about the sheet catgut did not prevent the for- 
mation of adhesions as was true in the case of the allantoic membrane. 


SUMMARY 


From the gross and microscopic evidence, it was apparent that allan 
toic membrane caused the least reaction about the traumatized nerve 
and protected the nerve from the growth of sear tissue from the sur 
.■ouna,„B I, .sue bed. Even better results rvere obtaiued u-itb the use 
of allautote membra, .e covered trill, a Jap „f fot. Beef aud human 
auuuotie me.ubraue produced definite adhesions about the nerve™ d 
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/iln'/Jii.';. thiclit'iiiii^r N' Ihr sniitr dfjrrrc )is j-onliol cxpcriiiKTil.s, ]k'vt 
cciMiin iiiid slifpi flii.-K- ril)nni^ iidhi'Simis icJiidi /)fr- 

sislcd lip to '12 iiiid S2 dfivs (iini proA-od to in- tlic Icasl (ic.sirabloof the 
intMiibniiu's sIuiI’khI. 

.\ loiirt!i stM'ii's of expi'riiiiciit.'i was onfriofl out ii[(oii tlia tondoiis 
with jiih! wjlliniil .shivilh.s in dops. Tho Arliillrs tonihn of do<r.s- has 
lU) dotiiiite slu'jilh luit is ouA'oivd fiy a paralcuoii. The ju-Titf'iidiiioiis 
tissue is iinportaut in the iTinirtilivr fu-oecss of the tviuUm in Unit it 
proviiies a Idood and lyiiipiuitic supply to the injured tendon, and 
fiiiidly after tiiis outer sheath srryrs its initial function it iooz-ens and 
tafccs OA-cr a f^didiiifr rnnetiou,' In tendons witii sheaths, as in the 
foreleg' of the dofr. a incsoteiuhm AvluVii eonfaiiis the jiutrient Wood 
vessels is aftaelied ou the deep s'urfnce of tlii' IauuIou. Xo inatfer iioAv 
earel'ully one may repair a divided leiuloit, the eiidotlndial veils linin-r 



F/ff. 5. — Kxten.''or c.irpl tiltuwls tendon of doF. Slientli w.ns opened, tendon cut. 
-•tutiircd, denuded of cndotjjclial ,‘itirfixce, and covered xvith nllnntolc meinbmne. a'"'".* 
Avns nllowed to rem.nln in situ J" dnys. There ts no evidence of the membrane, ana 
the ."iheath of the tendon Is not ndherent This compared fnA'onibly to tlie comroi 
specimen In Avlilch no inetnbrano was ii.scrt about the tendons nlth slieatiis. 

the tendon sheath and surface of the tendon are rubbed oti. Tins 
prcdi.sposes to adliesioiis and fibroblasts grrotr out from the subendo- 
thelial tissues of the sheath and tendon and unite these structures, 
Hotrever, Arlien tlie limb is freed and motion begins, the stvetclu’ng 
causes an elongation of the connective tissue cells Avhieh break and 
form flat endothelial cells. This process forms a Jiew gliding meclia- 
nisni,'’' 

The folloAving exjmrimeuts were performed to determine the value 
of various membranes in forming a sliding mechanism folloAving ten- 
don repair. The Achilles tendon of dogs Avas oxjiosed by a cinwed 
incision on tlie lateral surface of the leg to prevent adherence of the 
scar to the tendon. The peritendinous tissue Ai'itb its vascular plexus 
AAUis retracted and the ciidotlielial coA’eriiig of the tendon aa’cs remoA’cd 
by scraping the tendon AvitJi a scalpel until it Avas dull and histerless. 
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The tendon was then severed transversely and sutured with silk. A 
thin sheet of each of the various membranes was carefully wrapped 
about the denuded and sutured tendon and the peritendineum was 
not sutured hut was allowed to fall back over the membrane. Casts 
were applied to the legs for two to four weeks and the dogs were sac- 
rificed at intervals varying from 9. to 89 days. Comparative studies 
were also made on the extensor carpi uhiaris and extensor digitorum 
tendons. The sheaths were opened and the tendon was denuded of its 
endothelial covering for one inch. The tendon was then sectioned 
transversely and sutured with black silk. The suture line and de- 
nuded tendon were covered with a lajmr of one of the four types of 
membrane. The extensor tendon in the opposite foreleg was used as 
a control in each instance. The tendon sheaths were not sutured but 
allowed to fall back into place over the sutured tendons. In this 



6.-— Achilles tendon of dog cut, sutured, denuded of endothelial surface, and 
^vered Tvlth beef amniotic membrane, "which was allowed to remain in situ 15 days. 
•Paratendinous tissue is invaded by numerous leucocytes and the tendon is fragmented. 


group of experiments a laj^er of commercial cellophane (cellulose 
acetate) was used in several dogs to compare with the animal mem- 
branes. 


AUantoic membrane was placed about the Achilles tendon of four- 
teen dogs and allowed to remain in situ from 5 to 82 days. During 
the first three weeks the tendons were markedly thickened, soft, and 
presented a dull gray appearance. The peritendinous tissue’ was 
thiekened to three times its normal diameter. From tlie fourth to the 
ninth weeks the tendons became thinner and firmer and the peri- 
tendinous sheath was also reduced in thickness. However at this 
time Uie tenaon oonki bo movoa freely hei.eatli tbe skin and fnnotion 
avas not .mpaired. On removal of the tendon, it came away from ifr 

ealed fine attaelimenl.s of the siirroundin- tisane to the tendon, espe- 
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cinliy ii!)i)i)) jli(> srptn oven up to (lie .wvenfh week. In 

one ilofr tlie eoinhinntion of allantoic nicmliranc covered with a flap 
of fat was allowed to roiatiin about the .(\eliille.s tendon for 82 day.s. 
At (he (Old ol that time, the tendon could not he separated from the 
.skin due to (he dense adhesions present. 

Allantoic niendirane m'us in.scried about tendons with sheaths and 
e.vaniiiied after 87 to SO days. The tendons were adherent to the 
overlyintr sheath by easily broken, thin adhesions but Tiioved en.sil}' 
within the sheaths at (lie end of 8!) days. Jlieroscopieally, there was 
an endothelial eoverinp: to this tendon and linin'? of the sheath. This 
{rronp eonipares favorably to (be control e.xiierimenls in which no 
membrane was used about tendons with sheaths. 

Beef amniotic membrane was used about eleven Achilles tendons 
and human amniotic membrane about two. The materials were al- 



1,’jp. 7. — ^Thlrty-scvcn-<lny control specimen In which Achilles tcnilon was sectioned, 
.sutured, mill denuded of endotlietlal coverinp, but in wlilcli no protective membmne 
wns used. 

lowed to remain in situ from 5 to S2 days. Grossl.v, the tendons did 
not move easily beneath the skin and the surface was dull and rough- 
ened. Early the tendons were thickened and gelatinous, while after 
49 da.vs there was poor healing of some tendons and the peritendinous 
tissue was thickened. ITumiiu amniotic membrane in larger sheets 
caused a marked enlargement in the regional lymph nodes and the 
tendons were fixed to tlie sui-rounding structures. IMicroscopically, 
the tendon was fragmented and the peritendinous tissue was invaded 
hy numerous leucocytes. 

Amniotic membrane was used about five tendons with sheaths and 
allowed to remain in situ from 37 to 70 days. The tendons moved 
within the sheath after the sixty-fifth da.v, but in those tendons where 
the sheath was destroyed, dense lusterless adhesions were present and 
motion was limited. 
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Beef cecum was used about six tendons and allowed to remain in 
situ from 14 to 37 days. In all these tendons there was marked swell- 
ing with poor healing in the first three iveeks. The tendons did not 
separate from the surrounding structures and microscopically there 
was fibrous tissue present about them. 

Catgut in sheets was used about four Achilles tendons and allowed 
to remain in situ from 27 to 82 days. The late results up to 82 days 
were similar to those found in control experiments, namely, fixation 
of the tendon peritendinous tissue and skin about planes of cleavage. 

Commercial cellophane was used about tendons with sheaths in 6 
dogs. The cellophane was sterilized bj"- immersing in tubing fluid 
(alcoholic solution of potassium mercuric iodide). There was swell- 
ing and fluctuation of the skin over these tendons, and thick serosan- 
guiiieous fluid escaped upon opening the tendon sheath. The cello- 



8. — Cross-section of two loops of jejunum denuded of their peritoneal surfaces. 
A layer of beef cecum was inserted between the loops, which were then tacked to- 
gether and allowed to remain in situ 15 days. Invasion of membrane by small round 
cells. Ingrow’th of scar tissue from subserosa permanently fixed opposing surface 
of bowel. 


phane originally inserted was still present. Three tendons were cov- 
ered with xerj’- thin cellophane and allowed to remain in situ 83 days. 
There was no reaction within the sheath and the tendon moA'ed easily. 
The surface of the tendon was well lubricated and presented a shinv 
appearance. The outer surface of the sheath where it had been ele- 
vated from its bed was adherent. 


SUMMARA' 


Achilles tendons sectioned, sutured, and not covered witli any mem- 
brane heal with definite fixation to their surrounding .structures bv 
fibrous adhe.sions which do not loo.sen in dogs even as late as the eighth 
week. Allantoic membrane used over Achilles tendons allows for a peri- 
tendinous sheath winch is le.ss adherent to the tendon. While not al 
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1op:oth(!v froo of adliosions on niicnmfopic oxainination. f'roKsly there is 
frpo jaotion oi tlie li'iulon. Tha use of Ijccf aianiori is- not ns efficient as 
allantoic ineinhrane Init forms n less adliereni Rlidinj,' inechnnism tiian 
the control oxperhncnts, 

niiinnn nniniotic taoinhrnne, untreated, was definitely inferior to al- 
lantoic membrane. 'I’hc use of beef cecum and catfrut in shoots causes 
dense adhesions-, niid in some instances the use of eatent causes firmer 
fixation than that found in tiie i.-ontrol exporinumts. 

Injured tendons in wliieb the slieath was not- destroyed licnlcd with 
an excellent filidinj' mechanism after five wcelcs. Tlie insertion of 
animal membranes about these tendons forms a filidin'r mechanism 
which is inferior to the control experiments in which the sheath is left 
intact althoufrh allantoic membrane is the most favorable. Cellophane 
in A-ery thin slieefs forms an inner 'rlidin." surface whicli is smooth 
and the tendon heals avcII, hut the outer surface of the tendon sheath 
is adlierenl to the surroundinfr structures. 

Adhesions arc the most frequent sequel to nitrations in the abdomi- 
nal cavity, Avlicrc flic shiny peritoneal surface is denuded. The fol- 
lowin’,' experiments Avere carried out. in ten doirs to determine the ad- 
hesion prevention pro]ierties of tiiese membranes in the abdomen. 

The abdomen Avas oiicncd in the midlinc and various surfaces of the 
stomach, .jejunum, and ileum, as avcH as anterior parietal peritoneum, 
were scarified until they jiresentcd a d\dl Insterless appearance and 
an oo-z-ini: bloody surface. The surface of the ileum Avas then covered 
Avith one tyjAC of membrane and fixed Avitb four interrupted sutures 
to a similarly denuded surface of the stomach, jejunum, ileum, or an- 
terior parietal peritoneum. Allantoic, beef nniniotic, beef cecum, and 
sheet catgut Avere used iu five dogs and alloAved to remain in situ 
from 14 to 49 days. The loops of boAvcl Avliich Averc opposed Avere 
found adherent and could not be disengaged by gentle traction. 
There Avas no apparent difference in the results Avith any of the four 
membranes. Microscopically, tbere Avas im-asion of the membrane by 
small round cells, and the surfaces of the boAvel Avails Avere intimately 
attached. Since this procedui-c of tacking the opposing denuded sur- 
faces together after interposing the animal membrane did not alloAV 
for free motion of the boAvel, the results Avere open to question. It 
Avas suggested. Dr. H. L. Johnson, of Boston, that the denuded sur- 
faces Avould be preA'ented from disengaging themselA'es b3' the fixation 
sutures Avhen the inflammatoi-A' reaction had subsided and the process 
of repair had begun. This Avould alloAV for an ingroAvth of scar 
tissue from the subserosa and thus intimately and permanentlj' fix 
the opposing surfaces. 

Therefore, in another series of experiments the parietal peritoneum 
of the anterior abdominal Avail was scarified and the right half Avas 
covered Avith human amniotic membrane Avliile the left half Avas left 
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iinprotected. Ten inclies of bowel were similarly scarified and two 
inches of the bowel surface were covered with the same type of mem- 
brane. The dogs were sacrificed at the end of 49 and 70 days. It 
was found that no adhesions formed between the scarified bowel and 
other viscera, or to either half of the anterior abdominal wall. In 
another experiment the same procedure was employed except that the 
thick mucous covering of the amniotie membrane was removed and 
discarded, leaving a thin transparent glistening membrane which was 
placed over the right half of the parietal peritoneum. At the end of 
70 days, it was found that the omentum and bowel were adherent to 
the denuded left half of the anterior abdominal wall and to the patch 
of mncus-free amniotie membrane. 

The same type of experiment was carried out on two dogs with the 
use of allantoic membrane which was allowed to remain in situ for 65 
days. The bowel and omentum ivere found to be adherent to the 
uncovered parietal peritoneum and the denuded bowel was adherent 
to other loops of bowel but the portion of bowel and parietal peri- 
toneum covered with membrane remained free of adhesions. 

Thus, it would appear that the presence of human amniotie mem- 
brane with its mucous surface intact prevents the formation of ad- 
hesions within the peritoneal cavity of dogs. Amniotie membrane de- 
void of a mucous surface does not prevent the formation of adhesions 
and allantoic membrane prevents adhesions only to the extent of the 
size of the patch of membrane used. 


CONCLUSIONS 


1. When allantoic and amniotie membranes, sheet catgut, and beef 
cecum are placed between muscle and fascia in dogs, the 3 ^ are ab- 
sorbed and are found to be least irritating in the order named. 

2. Allantoic membrane has the property of lessening the amount 
and degree of adhesions which form about injured nerves, tendons 
without sheaths and denuded peritoneal surfaces. Beef and human 
amniotie membranes are definitely inferior to allantoic membrane 
when used about nerves and tendons as an agent in lessening the for- 
mation of adhesions. 


3. Amniotie membrane with its mucous surface intact has the prop- 
erty of preventing adhesions between denuded peritoneal surfaces. 
Allantoic membrane prevents the formation of adhesions between 
denuded peritoneal surfaces limited to the size of the membrane used. 

4. Beef cecum and sheet catgut allow adhesions to form about in 
jurcU nerves end tendons and in the peritoneal eavitj- approximately 

o he same degree The reanlts of this group of experimenfs show 
more adhere, tee and the production of greater amount of soar tissul 
n. the snrronnd.ne st.uetnres than in the control experiments 
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THE MODERN TREATMENT OP VARICOSE VEINS 

With a Review of 285 Cases 

Alton Ochsner, M.D., and Howard R. Mahorner, M.D., 

New Orleans, La. 

(From the Department of Surgery and the Hutchinson Memorial Clinic of the lulane 
University School of Medicine) 

V ARICOSE veins of the lower extremities were found in 285 cases 
among over 9,000 admissions to the Hutchinson Memorial Clinic of 
Tulane University from October, 1932, to May, 1936. Two hundred and 
forty-seven of these cases were females and 38 were males. Of the 247 
females, 152 were treated in the Department of Obstetrics and varicose 
veins was simply an associated diagnosis, pregnancy being the main rea- 
son for their admission to the Clinic. The ratio of females to males in 
the entire series is 6.5 to 1, and the ratio of nonpregnant females to 
males is 2.5 to 1. Of the 247 females with varicosities, 62.6 per cent 
(152) accompanied pregnancy. That pi’egnaney is a veiy important 
factor in the production of varicose veins is further corroborated by 
consideration of age periods. The average age of the males with varicose 
veins was 48.1 years. The average age of the nonpregnant females with 
varicose veins was 47 years ; whereas, that of the pregnant females with 
varicose veins was 30.6 years. The average age of the entire series of 
females was 36.9 years, and the average age in the entire group was 
38.4 years. Thus, the average age of females is 11 years younger than 
the average age of males, and the average age in pregnant females with 
varicosities is 17.5 years younger than the average age of males. The 
average age of the nonpregnant female patients (47 years) and the male 
patients (48.1 yeai-s) is approximately the same. 

The youngest male patient was 18 years of age and the oldest male 
patient was 79 years of age; Avhereas, the corresponding figures for 
females were 18 and 70 years, respectively. It is appreciated that the 
female and male groups are not exactly comparable, because in the 
majority of males in which the diagnosis of varicose veins was made the 
varicosities were the principle lesion; whereas, in most of the females 
the varicosities were of secondary importance. Heredity is an important 
factor in the production of varicose veins, as illustrated by our eases. 
The majority of patients stated that their fatlier, tlieir motlier, or both 
had varicose veins. A small group consisting of a motlier, a sister and 
a daugliter all having marked varicose veins of the lower extremities 
liad the mselves noted a definite family predisposition to varicosities. 

nocclved Tor piibllcntion, June 5, 1937. 
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01’ t!ie 1285 cii.so.s with fliaj'iiosod varicosities in this series, only 100 
weic scon in the Departnicnl of Biirpory. Jt is tlic routine in examining 
tliose jmtionts to lost (lie circulation in the varicosities of tiic lower 
oxtreniitios by three nielhods: (.1) flic Trendelenburg test,* (2) the 
I’ertlies test,- and (15) the combined lourniiinel test, deseribed by 
Maliornor and Oclisncr’' (]'’i”s. 1, 2, and 3). Oiir test consists of having 
the ])a(icnt "walk with the extremities exposed so that the degree and 
extent of the varicose veins can be determined. At first no tourniquet is 
apjilied to the extremity, but after determining tlie typo, degree, and 
location of the varicosities, a tourniquet is applied around the upper 
third of the thigh sufiieiently fight to obstruct the return venou.s How in 
the superficial veins, including the internal sajihcnons. The cliaraelcr 
of the varicosities is again determined while the patient is walking. 



FifT. I. — Drawings Uhistrnllnp the comparative tourniquet test (M^ahorncr and 
Ochsner, Arch. Surfr- 170, 103C) for determininsr the competency of the 
the comnumlcathip veins bc-Uveon tlie deep and the supcrflclal systems of the tnigh- 
The patient ^YaIks at a noitnal pait. and the prominence of the veins of tiie 
noted (a). Thereafter, the tourniquet Is applied to the upper third of tlie thigh (O). 
sumciently tiplit to compress the siiperndal veins. Obsera-ations arc made for change- 
in the appearance of the veins of tlic calf. At other times the tourn^itot is ^ 

applied to the middle and the lower thirds of tlic thigh (c and d). 
walks over the same course, and the prominence of the veins Is notca. If the ^ 
of all of the deep communicating veins of tlic thigh are competent and the 
of tlie Trendelenburg test is positive, there Is diminished prominence 
of the calf when the patient walks avlth the tourniquet around the upper third ocxne 
thigh. If the valves of the communicating veins arc incompetent, therc Is little or no 
change because tlie blood spills through the incompetent communicating 
the femoral to the long saphenous vein. When the tourniquet is below the Jo 
communicating vein of the tliigh in wdilcli the valves are incompetent (ai, 
veins of tlie calf become less prominent. In this instance high ligation ^ 

suflflclent, and low ligation also must be performed to prevent retrograde now 
communicating veins. In h, slight Improvement is shown over that jnaicat<m in ^ ^ 
in a case in which the blood spills through tlie communicating veins below me ie\ei 
of tlie tourniquet. In sllglit improvement (diminution in prominence) in the vein 
of the calf is shown, and in d the greatest improvement appears. If the improve- 
shown in h were as great as that Illustrated In d, the test would indicate com- 
petency of the communicating veins of the thigh. 
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Similar observations are made vritb the tourniquet applied around the 
middle and lower thirds of the thigh, respectively. There will be a 
diminution in the degree of prominence of the varicosities ivhen the pa- 
tient wallis with the tourniquet applied if the deep venous circulation is 
adequate. This improvement may be so marked that the varicosities 
disappear practically entirely, in which instance it is graded as 4. Lesser 
degrees of improvement are graded as 3, 2, and 1. If the improvement 
is as great with the tourniquet around the upper third of the thigh as it 
is with the tourniquet around the lower third, it is obvious that there is 
no leak below the main opening of the internal saphenous vein into the 
femoral; i.e., the valves of the communicating vein between the deep 
and superficial systems are competent, not permitting blood to flow from 



Fie- Ic and d . — See opposite page for legend. 


the deep system into the superficial below the main opening of the long 
saphenous. In only 50 of the 100 cases herein reported was the Tren- 
delenburg test done and so clearly recorded that there could be no mis- 
take that the test was performed properly and interpreted properly. In 
few of these 50 cases the test was said to be negative, sliowing no incom- 


petence of the valves of the intenial saphenous vein, in spite of the fact 
that the patient had varicose veins of the calf of the leg. In 10 instances 
it was doubly positive, so that in 20 per cent of this group the valves of 
the communicating veins as well as those of the internal saphenous vein 
were found incompetent by the doubly positive Trendelenburg reaction 
Our comparative tourniquet lest was properly recorded for 56 extremi- 
ties m 34 cases In 19 mslances the improvement with the tourniquet in 
the loner third of the thigJi was greater tJian that noth the tourniquet 




HtlltfIKICY 


Jit tli<> iniildlo or iippor lliinls, iiKlicatiiiK that tliore was iiicompdcnrc 
of l!i(' valves of the eranimiiiiealiiifr veins; i.e.. pi-r eent had iwom- 
petenee of the eoinnniiueal iiip' veins ai.s well ns iiieoinjieleiiee of (lie valves 
of the loi\}: suphenons. ii> eontvnst to the 20 per eeiil ohlaiiied hy the 
donhly ])osi1ive Ti-endelei.hurt; lest. In 18 ejises h/)lh tests neiv,. so jst- 
loniKsl that there w.ns no (niestion eoneernim: tlie results obtaiined. The 
valves of the. eoiniiumiiaitiuv: veins were found ineoniiaetent in 4 (22.2 
|>ei eent) ejises, both hy tiie donhly positive Trendehodnirfr and our 
eoinpurid ive lonrnitpu't t(‘sts. In 2 :idditional eases', however, the valves 


were found to he ineoniiietent hy (he latter test; whereas, the douhly 
positive rejietiou of the TrendeleidHir<r lest fjdled to demonstrate the 
ineomjH'teney, Thus, the eoiuparative toui'niipiet test demonstrated 



Plff. 2. — Diapraniniatlc illustrallon of llie phyjslolopv’ involved In tlie comparative 
toumUiuct test Illustrated in Fijr. 1. In the npure on ti\o left (A), the toiirnlauet 
Is applied at tlic upper third of the tlifprh sufUcIcntly tipht to constrict the internaj 
saphenous vein and iJievent the flow of blood throupli it at this leveK Tiie internal 
saphenous vein lias incompetent valves, but the veins communicatlnf? between the 
deep and aupcrflclal systems have cottjpctent valves, and therefore wlion the patient 
walks witli tiie tourniquet tiuis applied the varicosities below the level of the tourni- 
quet become less prominent. Tlie blood is pumped up the deep system and cannot spill 
back through tlio supcrflclal system. In the second flE^lre (jP), not only are tlie valves 
of the internal saphenous system Incompetent, but tlie valves of the veins com- 
municating between the deep and the superfleial systems arc incompetent and tiius 
the tourniquet applied in the upper third of tlie thigh sufflciently tight to con- 
strict liic saphenous will not stop the retrograde flow of blood tlirough these com- 
municating veins. Thus, the varicosities boJow this level when the patient walks 
are improved to a certain extent, but they do not entirely disappear. In the third 
figure (C), the tourniquet is applied in the lower third of Uic thigh tne 

lou'cst communicating veins with incompetent valves between the deep and super- 
ficial systems. In this instance, wiicn tlm patient walks, tiicre is furtlier improve- 
ment over that of Uio second figure (.R), indicating the leak througli nie com- 
municating veins aff well through the main stem of tiie saphenous, iius test 
.shows In a statistical study that S3 per eent of the people with varicose vems nave 
incompetent vaWe.s, not onlv of tlie internal saphenous itself, but also of the com- 
municating v'eins between tlie deep and superfleial systems. The Trendelenburg test 
doubly positiv'c reaction shows inoompetcnco of the communicating valv'c in only 
20 per cent of a series of cases, indicating that the comparative tourniquet test is 
a more delicate test for estimating these additional leaks tiian the doubly positive 
Trendelenburg reaction. 
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incompetency of the valves of the eominiinicating veins in 33.3 per cent ; 
whereas, the Trendelenburg test was doubly positive in 22.2 per cent. 
These findings demonstrate two facts: (1) that there is a close parallel- 
ism of results obtained by the two tests, and (2) that the comparative 
tourniquet test is more accurate in demonstrating anj'’ leak through the 
communicating veins, which is of great clinical importance. 

The Perthes test was recorded in 47 cases. In 46 of these, the vein 
below the tourniquet diminished in size when the patient walked, thus 
indicating indirectly that the deep veins were patent, at least at the 
level of the fourniquet. In 1 instance there was questionable patency of 
the deep veins ; in other rvords, with the tourniquet on and the patient 
walking, ;there was no improvement and apparently a little more dis- 
tention or engorgement of the superficial varicosities. From the prac- 
tical standpoint with the use of the comparative tourniquet test, it is 
not absolutely necessary to do the Trendelenburg or the Perthes test. 
The comparative tourniquet test demonstrates by comparing the patient 
walking without the tourniquet and with the tourniquet applied at 
various levels whether the valves of the internal saphenous and com- 
municating veins are incompetent, and also whether the deep veins are 
patent. 

TREATMENT 


When the Hutchinson Memorial Clinic of Tulane University first 
opened (1932), varicose veins of the lower extremities were treated 
entirely by the in.iection method. This was disappointing in some of 
the severe cases, because the sclerosis of the vein was not complete before 
other areas that had been injected were apparently recurring, and sec- 
ondly, because even less severe cases in which the thrombosis of the 
varicosities was secured by treatment after a period of time had recur- 
rences. We experimented with various procedures before arriving at a 
method which apparently gives the best results. Some of the procedures 
tried were simple ligation of the long saphenous vein with subsequent 
injection of sclerosing solutions, and ligations at various places in the 
thigh, low only, high only, and high and low, ligation of superficial 
veins, and ligations combined with the injection of sclerosing solutions 
at the same time the vein was sectioned and tied. Therefore, in the 


report of these results it is evident that there is no uniformity of pro- 
cedure in many of the cases and that it is difficult to compare the results 
in the different groups. Not only have our clinical impressions been 


responsible for these changes during the development of our present 
therapy, hut also comparative follow-up records' show that in the cases 
treated by the presently used method the results are better and more 
licrmanent than in the other groups. Of the 100 eases, 8 deserted before 
any treatment of the varicose veins had.heen given, and 11 were trans- 
ferred before any treatment was given, leaving 81 eases in which ther- 
apy was used. Seven of these 81 deserted during treatment before 
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FliT. — PfrtKriinnnritlo lUujilnitlim of i>hy-lo|oj;v involviM In thi^ coturamlW^' 
trst in FJjr, l. Jn Ujp OKOr*' un Uto loft Iljo 

upplJ'Ml nt tin* iippor thlnl of lUo Ihlch j^uniclonUy ilKhl to constrict iho 
Mupix' ttous vein am! prevent tin* IU>\v of b!»vM| throuKh It ul this lew!. The Internal 
snphenou.*' vein Inis !nroiii|>^ t‘nt vnlve.-i. but the veins eoininiinloallnj: hoUveon the 
deep ant! .Muperfiel.a! sVMeni.s have competent valves, anil therefore when the patient 
walks with the tournlnnei thus applied the vaiieosltles below the lovel of the toumi- 
flUot become les.s prominent. The l»!ood Is pumped up the deep system and ct'nnoi ?jhU 
hack (hrmn;h the superficial systern. In the *«Toml Ukuw (/»l. not only are the valves 
of (he Interna! saplientuis sy.Mtein lncoinp**ient. bin tlu* valves of the veins com- 
iminicatlnjr between the deep nnt! the .Miperllclal systems are Incompetent and thus 
the tourulcpiet applied In the upper third of the lldph sutlUleiUly tight to con- 
strict the saphenous w'llj not stop the rclnigrade How* of blood through these com- 
nuinlcating vcln.s, Tims, the varicosities below this level when the patient 
arc Improved to a certain extent, hut they do not entirely disappear. In the tiuru 
tlKure (C). the tournhiuet I.** applied In the lower third oC the thigh 
lowCv‘»t conununlcjtllng veins with Incomiietent valves between the deep and super- 
ficial systems. In thf.« In.-^tance, when th<* p.itleiU walks, there h'^ , 
ment over tlwit of tlie se<'»ind IlKure (/»), IwUeatlug ti\e leak through Uie cop' 
munlcnllng vejn.s n.s well ma Ihrougli the main stem of the saphenous. 

.*5hows In a statistical study that 33 per cent of the people with varicose veins itay 
incompetent valves, not onlv of llie iniernnl .‘»aphcnous it.sclf. but also of the 
munlealing veln.s between the deep and auporllclal systems. The TiX'nacIcnbiirK te. t 
doubly positive reaction .“^hows liuaimpelcnce of (he comuuiulcatlng valve in om 
20 per cent of a serle.s of easc.s, indlc.atlng that the comparative tourniquet 
a more delicate test for ostinmting these additional leaks than the doubly positive 
Trendelenburg reaction. 
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then' course of treatment was completed. Therefore, there is a total of 
72 cases in which we can report results for comparison of the various 
methods. In 88 of these 72 cases, ligation and section of the vein was 
combined with the injected treatment. In the remaining 34, the injec- 
tion treatment alone was used. In employing the injection treatment, 
we used sodium morrhuate 5 per cent, because it had been shovm previ- 
ously by US'* to be more efficient as a thrombus producing agent than 
other substances generally used and that it is comparatively not toxic. 
Recently in a few instances we have used sodium gynocardate 5 per 
cent and sodium soap of chaulmoogra oil, and it is our general impres- 
sion that this produces a better sclerosis and more extensive thrombosis 
than sodium morrhuate. "We have in progress some experimental work 
determining the value of this solution as compared to other sclerosing 
solutions. 

In applying the injection method, we usually inject from one to three 
different varicosities of the patient at one time. The patient is allowed 
to stand and the vein is obstructed above the point of the needle just 
before the solution is injected. This allows the vein to collapse and the 
finger pressed above the point of the injecting needle permits little flow 
of fluid in the vein and keeps the injective solution in close contact with 
the intima of the vein as long as the finger compresses the vein. The 
compression is maintained for a minute or two, following which a com- 
pression bandage of small squares of piano felt is applied tightly over 
the injected area, which is removed after twenty-four hours. As a gen- 
eral rule, only 2 c.c. of the solution is injected in any one place, which 
results in thrombosis in an area varying from 2 cm. to 6 or 8 cm. From 
one to three varicosities are injected at one time. The patient returns 
at intervals of from five to seven days for repeated injections. The 
immediate results from tins treatment have been veiy good, for in few 
instances were we unsuccessful in obtaining thrombosis completely 
throughout the extent of the varieosed peripheral veins. 


Fig. 3. — Clinical application of the test shov.-n in Fig. 1. The photographs wrere 
taken instantly after the patient had been walking anti then stopped. In o, walking 
without a tourniquet ; b, with tourniquet around upper third of thigh ; c, with 
tourniquet around middle third of the thigh ; and d, with tourniquet around lower 
third of the thigh, in each instance solhclently tight to compress the superflcial 
venous system. It will he noted that wlien the patient walks without the tourniquet 
tile varicose veins remain prominent. When she walks with the tourniquet in tlie 
upper third of tlie thigli, the varicose veins though improved are not entirely gone 
but wiicn slio walks witli the tourniquet around the middle third of the thigh the 
veins entirely disappear, likewise, with the tourniquet around the lower third of 
tlic tliish tlie varicose veins are not prominent below tlie level of the tourniquet 
The test indicates in this instance that not only Is there a leak through the main 
opening of the saplicnous. which Ic.ek is stopped by applying the tourniquet in the 
upper third of tl,o thigh but there Is aiso a le.ak below thL, between tte upper third 
and Uxo middle third, since greater Improvement occurs with tlie tourniniiS m the 
miadlc tlilrd of the tiiigb. Therefore, high ligation alone in this case wSiirU cSe 
the patient because she wonld have additional leaks below the main opSilng of the 
pphenous. Slie liad high ligation and section of the vein at the unner eSf Sr Inf 
internal saplicnous wltli mjcctlon of the distal stem, and two wceks^lntL^S^iiS^ti^® 
nnd section of the saphenous in tlie middle third of the thieh 
distal stem. The lower photograph shows Hie patient s v monti,2 
with no evidence of recurrence. The arrows*^ indicate procedure 
Ligation of the s.aplienous of the left Ic- ha.s nlsn fienn* oi Sf‘®.,oPi^tatlon. 

distal stem, hut in t!it» extrerattv it was neccstaiw to of the 

tlie case of the man shown in tiie a^djacent^hotograph, ^ 
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superficial tributary veins o£ the internal saphenous system) were done. 
This group of 14 patients in whom ligations were done below the upper 
end of the internal saphenous channel not combined with ligation of the 
internal saphenous at the fossa ovalis form an excellent group for com- 
parison of results. We haA'e had the same experience as Faxon,® who 
emphasizes so strongly that to prevent recurrence ligation must be done 
liigh on the internal saphenous. In one ease the exteimal saphenous 
system was ligated below the knee, and in this instance a retrograde 
flow through the main opening of the external saphenous Amin into the 
popliteal vein Avas demonstrated by the comparative tourniquet test. 
This incompetence Avas detected by the fact that the Amin did not im- 
proAm AA’hen the patient Avalked uuth the tourniquet on the thigh at any 
of the usual three levels, but did improAm Avhen the tourniquet Avas 
placed beloAV the knee and constricted the main stem of the external 
saphenous vein. 


METHODS OP MANAGEMENT 

On examination of the patient with Amricose veins, if the valves of the 
internal saphenous system are found to be incompetent, the Trendelen- 
burg test is positive and the comparathm tourniquet test shoAvs improve- 
ment Avhen the patient Aimlks Avith the tourniquet at the upper, middle, 
or loAver third of the thigh, then avc recommend ligation. We do not 
perform ligation in mild cases of varicosities or those eases in Avhich 
Trendelenburg test is not positive or in Avhich it is questionable. In 
mild cases of varicosities Ave still adhere to the injection treatment alone, 
and feel that if there is a great chance of recurrence the patient is at 
least temporarily relieved and that, if necessary, a more radical pro- 
cedure in attacking the Amricose Amins can be performed. At the pres- 
ent time Ave feel that ligation and section of the internal saphenous sys- 
tem should be done high, aboim all of the tributaries of the internal 
saphenous system, because aa'c have obsenmd recurrences AA’hen ligation 
of the saphenous AA-as performed in the middle and loA\mr thirds of the 
thigh, and Ave believe that there is less chance for recurrence through 
collatei’al veins if the ligation is done aboAm all collateral veins. In ad- 
dition to high ligation of the internal saphenous on every extremity AA’ith 
moderate or severe varicositie.s, additional ligation and section is done 
beloAv the level of the loAvest communicating Amin in the thigh Avith 
incompetent valves in those cases in AAdiich the comparatiAm tourniquet 
test .shoAvs incompetence of the valves of the Amins communicating be- 
tAveen the deep and superficial .system (Pigs. 1, 2, and 3). 


Ul-JSKATION 


^0 special preoperative preparation of the patient is neeessarv. Tlie 
fiek of the operation IS prepared by shaving and by the usual skun prep- 
aration. 11, c femoral artery is palpated at Poupart's ligament and the 
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pi'iltirnicd. A total of ."i lis'ntiotsa \vrre flone. In -jf pjtti.ups hit'll 
liitatiuiis \V(‘ie dotii'; i.f,. at the foisn ovali*< aioi at ilw ti[>pi'C cafl of tla- 
intcnial .sapla-noiis vriti ah-.vc any of itn tiilo.itarirs. Twtity-sis i-x- 
tfoiaitii-s Wolf opcinteil itj.on in tii.-.«- lil patients, h, n „f ih ** fVlSfS 
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Klc. 4.' — Th«* lorup.’initlvr tournl<|U»’t tesi i«ho\vn In Klj:. 1 <]« nion‘»tnn'N! In this pa- 
th'nl a h*nlc throiifzh thn nmln strm of lh«' .ciphcnoiis will) no ino(:>rnp<'t»'ace of tiio 
valvc*.9 of tlio volns cv’innninicatinp botwoen t!u* dc»'P aiul Kupcrflclal systonis bolo'v 
the op»‘nlnjr of ll\o j'aphonnus at the fossa ovaUs. A slnsU? Ilptillon nml section of 
tijo upper end of the sapliennus with Injection of the distal stem resulttnl In cure. 
The two photofrraph.s on the left show tno patient before operation and the two on 
the riKht Indicate* a!)sence of varicose veins three days after the ininsoctlon anu 
llcntloh with Injection of the distal stem. Compare with woman shown In Kijr. 3, pa.O' 

sot. 

to high ligation on one side. In 3 eases, in addition to tlie liigh liga- 
tion, the inlcrnal saplionous was also ligated in the lower third of the 
thigli. In 14 patients the only ligations did not inelndc high ligation of 
the internal saphenous, but other operations to section and ligate veins 
(the internal sajihenous in the middle or lower third of the thigh, or 
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superficial tributarj’' veins of the internal saphenous system) were done. 
This group of 14 patients in whom ligations were done below the upper 
end of the internal saphenous channel not combined with ligation of the 
internal saphenous at the fossa ovalis form an excellent group for com- 
parison of results. We have had the same experience as Faxon,® who 
emphasizes so strongly that to prevent recurrence ligation must be done 
high on the internal saphenous. In one case the external saphenous 
system was ligated helow the knee, and in this instance a retrograde 
flow through the main opening of the external saphenous vein into the 
popliteal vein was demonstrated by the comparative tourniquet test. 
This incompetence was detected by the fact that the vein did not im- 
prove when the patient walked ivith the tourniquet on the thigh at any 
of the usual three levels, but did improve when the tourniquet was 
placed below the knee and constricted the main stem of the external 
saphenous vein. 


METHODS OF MANAGEMENT 

On examination of the patient with varicose veins, if the valves of the 
internal saphenous system are found to be incompetent, the Trendelen- 
burg test is positive and the comparative tourniquet test shows improve- 
ment when the patient walks with the toumiquet at the upper, middle, 
or lower third of the thigh, then we recommend ligation. We do not 
perfom ligation in mild cases of varicosities or those cases in which 
Trendelenburg test is not positive or in which it is questionable. In 
mild eases of varicosities we still adhere to the injection treatment alone, 
and feel that if there is a great chance of recurrence the patient is at 
least temporarily relieved and that, if necessary, a more radical pro- 
cedure in attaeking the varicose veins can be performed. At the pres- 
ent time we feel that ligation and section of the internal saphenous sys- 
tem should be done high, above all of tlie tributaries of the internal 
saphenous system, because we have observed recurrences when ligation 
of the saphenous was performed in the middle and lower thirds of the 
thigh, and we believe that there is less chance for recurrence through 
collateral veins if the ligation is done above all collateral veins. In ad- 
dition to high ligation of the internal saphenous on every extremity with 
moderate or severe varicosities, additional ligation and section is done 
below the level of the lowest communicating vein in the thigh with 
incompetent valves in those cases in which the comparative tourniquet 
test shows incompetence of the valves of the veins communicating be- 
tween the deep and superficial system (Pigs. 1, 2, and 3). 


OPERATION 


^o special preoperative preparation of the patient is necessarv. The 
field of the operation IS prepared by shaving and by the usual skin prep- 
aration. The femoral artery is palpated at Poupart’s ligament and the 
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sodintn niorrhiinfo .solution i.'i injooto.! into tho distal hfunu-nt. Another 
liomosiat is i'.}ij)li(‘d jii.st distal to tin' point of inji'-oiton and tlto vein k 
.s(;vorod la-lwoon lln-so two lioini>sljits. Tho [irnxiitud .stmofs i.s tlicn tr.ias- 
lixoil and liiratod, and nnotiior liirafnro withro.il tninsiisio!i is put on the 
slump nhovi- tin- area of transfixion. Tln.s prccmit ionary nua.sure is 
•lone tliforotioally to piovont tho prnpao.'ition of a thromhns v/hieli may 
havo oriRinatt'd jit the i-ntRUt transfixiiiR tiio vein. I’lOeati.s*' wr liavo had 
Olio liRaluiv slip Iiofon* the prosont rotitiiii' of transfixiiiR tlio vein, we 
now tnin.sfi.x tho vein and sim*o doiiiR tliis h.avo had no difilenlty what- 
.soov(‘r. Tho inforitir stamp is thou trniisfixod and lisatod, hut it k imt 
nooo.ssary* liofo to ai>p!y an lulditinnal littaturc around the vein distal to 
flio tivin.sfixion htcaiisoa thromhirs in tho hiiaon of this voiii k do-sirabk'. 
W(> u.so. n.s a Rotionil nih*. (rhromte Xu. 1 or X’o. 0 oatRut for tlii-S liga- 
tion. Tlic sulKMitaiu'ous ti.s.s'tic.s and .shin jiro olo-scd with interrupted 
sutures. After applying a firm <]ressinp the patient is allowed to remain 
on the lahle for one hour. 'I'liey are in.stnieled llien to ro homo, and to 
rest, eitlier i)) lied or in a eliair, hut not to remain entirely in hed for 
more tiiiin a few lioui-s at n tintc. Further, they jire instructed to get 
up anti to move around tlie room avith the belief that thi.s cneounige.s 
tlu' eirculatiou in the deei> veins of the lower oxtremitic.s and helps to 
prevent propiiRafiou of a fhi'oinhus flirouRli the coUafcral veins into the 
dee]) .system. VTc find that the majority of the stiperficial veins after 
this ligation become thrombosed soon after tho operation and tlial the 
thromhns progre.sscs doasmavnrd gradually within the next few days, 
extending anywhere from the middle third of the thigh to tho lower 
part of the middle of the calf of the leg. The wmmd is dre.ssed on the 
third or the fourth day and the .sutures ai'e i-emoved after tlie ei.Riith 
to the tenth day. ^Vc have frequently found so)ne induration in and 
around the wound in the inguinal region and liiive jittrihiited this to 
leakage of tho sodium inorrluiatc into the wound while injecting. J» 
those cases wlierc our comparative tourniquet test sliows that the pa- 
tient has a leak not only through the main opening of the infernal 
saplionous vein, but also through the eomnnmieating veins from the deep 
lo the superficiiil sy.stcm, we ligate the internal saphenous above all its 
tributaries find also in the ujiddle or lower third of tlie tliigh, the site 
depending upon the results of the comparative touraiquet test. This 
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second ligation is done notwithstanding the fact that a thi’omhus may 
have started in the distal stump and propagated beyond this level. 
These thrombi disappear or wash out after a period of time if the pres- 
sure in the venous system is high. Thej'^ obstruct the lumen of the vein 
temporarily, hut the thrombus may later disappear, possibly because of 
abnormally high pressure arising because of incompetence of the valves 
of the veins communicating between the deep and superficial systems or 
through processes of repair. To prevent this regeneration, secondary 
ligation of the stem of the internal saphenous is done in the middle or 
lower third of the high heloiv the lowest communicating vein between 
the deep and superficial systems of the thigh with incompetent valves, 
as demonstrated by our test, from ten days to three weeks after the first 
ligation. Other secondary ligations may he done for marked varicos- 
ities in collateral channels and these are frequently found on the ante- 
rior surface of the thigh subcutaneously, a vein tributary to the ex- 
ternal circumflex iliac or internal saphenous, i.e., the external superficial 
femoral. Additional ligations may he made posteriorly on the thigh, 
channels running from the gluteal veins or veins in the gluteal region. 
Independent ligation of those trunks is frequently necessary and at the 
time of ligation injection of sodium morrhuate is made into the distal 
stump. Varicose veins in these regions have a peripheral retrograde 
flow and the ligation should be made at the highest level to produce 
obliteration of the entire vein. Occasionally posteriorly on the lower 
third of the thigh varicose channels are found in which the flow is 
toward the external saphenous system. If ligation is indicated here, on 
theoretical grounds it should he done low on the varicosity and the vein 
injected above the point of section to prevent a thrombus from entering 
the popliteal vein. In rare instances we have found that the external 
saphenous system itself was varicosed, not by virtue of the connections 
with the internal saphenous system, hut because of incompetent valves 
in the main stem of the former, which opens into the popliteal. This 
is diagnosed by the comparative tourniquet test. When the veins 
of the calf which comprise the external saphenous system do not 
collapse when the tourniquet is placed even at the lower third of the 
thigh and the patient walks, hut do disappear when the tourniquet is 
placed immediately below the knee, it is evident that the varicosities of 


the calf neither are due to a direct leak through the communicating 
veins from the deep to the superficial S3"stem in the calf nor are from a 


retrograde flow from the internal saphenous sj'stem in the thigh, but 
are the result of incompetence of valves of the external saphenous sys- 
tem. If the ^alicosities were due to leaks tlu’ough the communicating 
veins between the deep and superficial systems in the calf, there would 
be no improvement even when the tourniquet is placed below the Imee 
Ligation and section and simultaneous injection of sclerosing solution 
do not take care of aU of tl.e varicose veins in eveiy instance. Oeca- 
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line of the artciy may be marked will gentian violet. A longitudinal 
ineision is made beginning 2 cm. medial to the line of the femoral artery 
and from 2 cm. below Ponpart’s ligament downward for a distance of 
4 cm. After a little experience it is possible to come directly on to the 
internal saphenous A’ein near Avhere it opens into the femoral vein at the 
fossa OA'alis. Not infreciuently the external pudendal vein rvill be recog- 
nized and it is necessai’y, as a general rule, to ligate this separately or 
to ligate the long .saphenons above this tribntajy. The long saphenous 
is isolated and clamped rrith a curved hemostat and 2 c.e. of 5 per cent 
sodium morrlmatc solution is injected into the distal segment. Another 
hemostat is applied just distal to the point of injection and the vein is 
severed between these two hemostats. The proximal stump is then trans- 
fixed and ligated, and another ligature rvithout transfixion is put on the 
stump above the area of transfixion. This precautionary measure is 
done theoretically to prevent the propagation of a thrombus Avhieh may 
have originated at the catgut transfixing the vein. Because we have had 
one ligature slip before tlie i>rescnt routine of transfixing the vein, Ave 
noAV transfix tire vein and since doing this have had no difficulty AA’hat- 
soever. The inferior stump is then transfixed and ligated, but it is not 
necessary here to apply an additional ligature arorrnd the vehi distal to 
the transfixion bccansc a thrombus in the lumen of this vein is desirable. 
We use, as a general lailc, chromic No. 1 or No. 0 catgut for this 
tion. The subcutaneous tissues and skin are closed Avith interrupted 
sutui’es. After applying a firm dressing the patient is alloAved to remain 
on the table for one hour. They ai’e instimcted then to go home, and to 
rest, either in bed or in a chair, but not to remain entirely in bed for 
more than a fcAV hours at a time. Further, they are instructed to get 
up and to move around the room Avith the belief that this encourages 
tlie circulation in the deep A'eius of the lower extremities and helps to 
prevent propagation of a tlirombns through the collateral veins into the 
deep sy^stem. We find that the majoi'ity of the superficial veins after 
this ligation become thrombosed soon after the operation and that the 
thrombus progresses doAATiAA'ard gradually within the next feAv days, 
extending anj^vhere from the middle third of the thigh to the loAver 
part of the middle of the calf of the leg. The Avoinid is dressed on the 
third or the fourth day and the sutures are remoA-ed after the eiglith 
to the tenth day. We have frequently found some induration in and 
around the AAmund in the inguinal region and have attributed this to 
leakage of the sodium morrhuate into the Avovmd Avhile injecting, hi 
those eases Avhere our comparative tourniquet test sIioaa^s that the pa- 
tient has a leak not only tlirongh the main opening of tlie inteiaa 
saphenous vein, but also tliroiigli the communicating A'eins from the deep 
to the superficial system, Ave ligate the internal saphenous aboA'e all its 
tributaries and also in the middle or loAV'er third of the thigh, the site 
depending iipon the results of the comparative tourniquet test. Tins 
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order to excise badly scarred ulcer base and to periorm skin, grafts. In 
3 instances Davis grafts alone were done; in 1 of these it was repeated. 
In 2 instances Wolfe-Krans as ivell as Davis grafts w'ere used. In spite 
of the fact that in every instance the ulcer healed, they did not all re- 
main healed. In 3 cases ulcers broke doivn one or more times. It has 
been our experience that ulcers of the leg due to varicose veins, as a 
general rule, occur in dirty, indolent, indifferent, careless patients. 
These eharaeteristics predispose to a recurrence and ive have begun to 
regard the bad leg ulcer as almost hopeless for a permanent cure, and 
a lifelong charge on the institution. It is not so much the pathology as 
the indolence of the patients who repeatedly provide an activating cause 
which prompts the expression of this note of discouragement in these 
eases. 

RESULTS 


It was possible to reexamine 25 patients who had finished the injec- 
tion treatment with no operative procedure from six months to three 
and one-half years previously. Twenty patients who had been treated 
by ligation and injection at one or more levels from six months to 
eighteen montlis previously were reexamined. Of those treated by in- 
jection method alone, there were 40 extremities in the 25 patients, 15 
patients receiving treatment in both lower extremities. There was re- 
currence of varicosities in 23 (57.5 per cent), no recurrence in 17 (42.5 
per cent) . In fairness to the method, it wms noted by us as by others 
that the subjective results were better than the objective ; i.e., a patient 
may feel that the varicose veins have remained well, although there are 
definite varicosities present. In general, the patients feel more com- 
fortable and do not feel fatigue in the extremities as quickly, and other 
symptoms have not returned with the same intensity as when originally 
present. It may be that the pressure in these varicosities is less and 
that partial thrombosis above these areas has diminished to some extent 
the volume and rapiditj"^ of back flow in the internal saphenous system. 
Five of the 25 patients who had ligations at one or more levels of the 
internal saphenous system had ligations in both lower extremities. 
There were 25 extremities in which reexamination was possible from six 
months to two and one-half years after the procedure. Eleven of the 


extremities had ligations only at the upper end of the internal saphenous 
vein with simultaneous injection of a sclerosing solution. Two of these 
recurred (IS per cent), 9 (82 per cent) remained well (in contrast to 


42.5 per cent with the injection treatment). Of 12 ligations of the 
internal saphenous in the middle or lower third of the thigh without 
ligation of the same saphenous at the upper end, 6 had recurrence of 
varicosities (50 per cent), and 6 (50 per cent) remained well Only 2 
cases were reexamined where high and low ligations were performed on 
the same saphenous vein. One of these l.ad recurrence, but 2 is too 
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sionally, a few vai'icositics remain on the calf or the thigh wliich should 
he injected with sclerosing solntions. "We find that after ligation the 
tension or pressure in the vein itself is greatly reduced and that it is 
easier to produce thrombosis and the incidence of recurrence is di- 
minished. 

xn^esRs 

TIic presence of varicose ulcei’s changes the treatment routine for 
varicose veins. Of the eases in our series, 2.9 had varicose nlcei’-s. 
Twenty-one of these were females and 8 were males. Tins inci- 
dence of 29 per cent ulcers is a verj’- good indication of the severity of 
the cases. JIany of tliesc varicose ulcers were long .standing and large. 
Some had l)een present for as long as txventy 3 ’ears. The 3 munge.st male 
with a. varicose ulcer was 33 j'cai's of age and the oldest male xvas 72. 
The average age of the males with varicose ulcer was 50.4 3 'cars. The 
3 ’ounge.st female was 32 3 ’eai's of age and the oldest female was aged 70 
3 'eai's. The average age of the females with varicose ulcers was 49’'3 
3 'ears. Veins are not ligated in the presence of an infected ulcer. The 
ulcer must he ti’eated conservativel 3 ' and must be entirel 3 ’ healed and 
free of infection before ligation is attempted. Though we have ligated 
a few veins in the presence of ulcers which xyere abnost healed, we be- 
lieve that ligation in the presence of infection below is not without 
danger because of the possibilit 3 ' of propagation of the infection. In 
our series, we have had no operative fatalities and no emboli, either 
fatal or merel 3 ' small infarctions of the lungs. The treatment of the 
ulcer depended upon its type and appearance when the patient was 
fii'st seen. If it Avas acutefr inflamed or badl 3 ’ infected, the patient 
was treated with bed rest, elevation of the involved extremit 3 ’, and ap- 
plication of “ h 3 'pertonie ” saline dressings. When the acute infection 
subsided and health 3 ’ granulation tissue began to appear, the ulcer aa’bs 
treated b 3 ' compression dressings or an Unna's paste boot. In cases m 
wdiich compression Avas used, sterile xeroform gauze (5 per cent xero- 
forni in AA’hite vaseline) Avas applied directly to the ulcer, and this Avas 
coA'ered AA'ith sterile plain gauze and fixed in position AA’ith adheswe 
plaster. A moist marine sponge (sterilized b 3 ' immersing for one Aveek 
in YtoQO bicliloi’ide solution and AAmshed thorougiily Avith sterile AA'ater) 
is then applied to the covered xilcer and firmly compressed against it by 
appl 3 dng a snug circular bandage. Occasionally a rubber bath sponge 
Avas used instead of a marine sponge, but Ave found that the marine 
sponge gave a more even compi'ession. The patient returned cAmiy three 
to five da 3 's for rencAA’al of the dressing. Unna’s paste boot AA'as found 
even more effective in some cases. Care should be taken to see that it 
is properly applied, and it can remain on for from ten da 3 's to tiuee 
Aveeks. It Aims not alAA’ays possible to promote healing by these conserva- 
tive methods. Five patients Avere referred to Neal OAvens, in charge of 
the Plastic Surgeiy Department. All of these AA'ere hospitalized in 
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order to excise badly scarred ulcer base and to perforin skin grafts. In 
3 instances Davis grafts alone were done; in 1 of these it ivas repeated. 
In 2 instances 'Wolfe-Kraus as well as Davis grafts were used. In spite 
of the fact that in everj’’ instance the ulcer healed, they did not all re- 
main healed. In 3 cases ulcers broke domi one or more times. It has 
been our experience that ulcers of the leg due to varicose veins, as a 
general rule, occur in dirty, indolent, indifferent, careless patients. 
These characteristics predispose to a recurrence and we have begun to 
regard the bad leg ulcer as almost hopeless for a permanent cure, and 
a lifelong charge on the institution. It is not so much the pathology as 
the indolence of the patients wdio repeatedly provide an activating cause 
which prompts the expression of this note of discouragement in these 
cases. 

RESULTS 


It was possible to reexamine 25 patients who had finished the injec- 
tion treatment with no operative procedure from six months to three 
and one-half years previously. Twenty patients who had been treated 
by ligation and injection at one or more levels from six months to 
eighteen months previously were reexamined. Of those treated by in- 
jection method alone, there wei-e 40 extremities in the 25 patients, 15 
patients receiving treatment in both lower extremities. There was re- 
currence of varicosities in 23 (57.5 per cent), no recurrence in 17 (42.5 
per cent). In fairness to the method, it was noted by us as by, others 
that the subjective results were better than the objective ; i.e., a patient 
may feel that the varicose veins have remained well, although there are 
definite varicosities present. In general, the patients feel more com- 
fortable and do not feel fatigue in the extremities as quickly, and other 
symptoms have not returned ivith the same intensity as when originallj^ 
present. It may be that the pressure in these i-aricosities is less and 
that partial thrombosis above these areas has diminished to some extent 
the volume and rapidity of back flow in the internal saphenous system. 
Five of the 25 patients who had ligations at one or more levels of the 
internal saphenous system had ligations in both lower extremities. 
There were 25 extremities in which reexamination was possible from six 
months to two and one-half jmars after the procedure. Eleven of the 


extremities had ligations only at the upper end of the internal saphenous 
vein with simultaneous injection of a sclerosing solution. Two of tliese 
recurred (IS per cent), 9 (82 per cent) remained well (in contrast to 


42.5 per cent with the injection treatment). Of 12 ligations of the 
internal saphenous in the middle or lower third of the thigh without 
ligation of the same saphenous at the upper end, 6 Imd recurrence of 
^aIicositics (50 per cent), and G (50 per cent) remained well Onlv 2 
cases were reexamined where high and low ligations were performed on 

the same saphenous vein. One of these had recurrence, but 2 is too 
few for comparison. 
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SUMMARY 

Of 24:7 cases of varicose veins, appi-oximately 60 per cent vere in 
pregnant females. 

Pregnancy and heredity are both important etiologic factors in the 
development of varicosities. 

An accurate knowledge of competency of the valves in the superficial 
and communicating veins is essential to detei-mine the type of therapy 
to be used in varicosities, and also for prognostication. 

The comparative tom’niqiiet test previously described by us is the 
most sensitive and most accurate test for determining incompetency of 
the valves of the veins communicating between the deep and superficial 
veins, and therefore the most important for determining the type of 
therapy. 

Injection of sclerosing solution alone in the treatment of varicose 
veins resulted in recurrence in 57.5 per cent of instances ; whereas, high 
ligation and section of the saphenous with simultaneous injection of 
sclerosing solution resulted in recurrence in onlj' 18 per cent of instances. 

The physiologic reasons are stated why it is essential to ligate low as 
well as high in the cases where the comparative tourniquet test demon- 
strates incompetence of the valves of the veins communicating between 
the main deep veins and the superficial systems. 

Varicose ulcers are treated conservatively before radical measures fo 
cure the varicosities are institiited. 
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VARICOSE VEINS TREATED BY COMBINED 
LIQATION AND INJECTION 

Eugene L. Lowenbekg, M.D., Norfolk, Va. 

(From the Peripheral Vascular Clinic of Norfolk General Eospital) 

T he present popular method of treating varicose veins by the in- 
jection of sclerosing solutions appeals to both the physician and 
the patient in that it is simple and safe, inexpensive, and ambulatory. 
Experience has taught, however, that when emplo 3 ^ed alone the method 
is followed b 3 '’ frequent recurrences, even gi’eater than those folloiving 
the older operations of ligation, stripping, and excision. To avoid these 
recurrences and to facilitate primaiy obliteration b 3 ^ injections, several 
ligation procedures are now emplo 3 'ed as adjuncts to the injection 
method. 

When one recalls that varicose veins were ligated as early as the 
seventh century, that an injection method was used as early as 1853, 
and that even ligations and injections were combined in 1904, the 
progress in the therapy of varicose veins seems hardly remarkable. 
Nevertheless, improvement in the solutions used for injections and a 
better understanding of the principles of ligation have made modern 
treatment highl 3 '' satisfactor 3 L Thus, the older toxic coagulants used 
for injections have been replaced b 3 ' nontoxie sclerosing solutions and 
the point of saphenous ligation has been pi’ogressivel 3 ' advanced up- 
ward to reach finalH’' the femoral junction itself, above all the saphe- 
nous tributaries. 

No attempt will be made to review the vast amount of literature, 
that has accumulated on the treatment of varicose veins. An exhaus- 
tive historical review may be found in E. Edwards’^ article in Surgery, 
Gynecology and Ohsteirics for December, 1934. Articles b}' De Takats,- 
Ilomans,^ Paxon,* Ferguson,'’ and the paper of E. Edwards referred 
to above are pertijient to tlie tliesis of this paper, “The Treatment of 
Varicose Veins.’’ Ear^v in the return to popularit 3 ' of the injection 
method, De Takats advocated ligation of the saphenous high in the upper 
thigh preliminary to injections, whenever the saphenous was veiy dilated. 
He claimed 83 ' this procedure to prevent embolism and to increase the 
case of subsequent sclerosis by injection due to a. reduction in downward 
venous pressure. A third and by far more important indication for some 
ligation procedure, acce.ssoiy to the injection method, soon became appar- 
ent ns the percentage of recurrence following the injection method alone 

origiunlly reported. These reeur- 

Jli-c-ivnl for puMIc.itlon. Xr.iy 27, 1537, 

90.T 
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reiiees were attributed chiefly to reeanalization of the vems from exces- 
sive downward venous pressure and an associated ligation procedure 
could be expected to correct the trouble. When, however, the ligation was 
perfoi-med high in the thigh after the manner of De Takats, recur- 
I’cnces were still frequent, due to elongation of the saphenous stump 
left by the operation, or to dilatations of the tributary veins above the 
ligation site. Faxon, Edrvards, the writer, and others following Ho- 
man ’s suggestion raised the ligation site to the very f emorosaphenous 
junction, ligating the vein flush with tlie femoral and dividing the 
branches encountered at this point. Witli the reeanalizing influence of 
the downward venous pressure eliminated, with tributaries whieh might 
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FIs. 1 - — Relationship ot long .saphenous to deep vonou-s system. 


form collateral circulation interrupted, and without a stump which 
might elongate, the results of tlie injection method could be expected 
to be much better. Statistics are rapidly accumulating to indicate this 
to be the case. However, liigh ligation and injection, alone, often do 
not prove adequate for "blow-out” of the long saphenous in the mid 
or lowmr thigh. The explanation for this is given later, but suffice it 
to say now that such cases requii'e multiple ligation procediires^ as 
described by Ferguson,® each case being individualized and ligation 
procedures perfoi’med at the femorosaplienous junction or at any other 
indicated "blow-out” sites. 

In the combined method of treating varicose veins, injections arc 
made through (he opened vein at the time of the ligation or siihsc- 
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quently by the usual technique, according to individual preference. 
The stages in the change of modern conception of the treatment may 
he summarized as follows : 

1. Kevival of the old injection method employing nontoxic scleros- 
ing solutions instead of toxic coagulants. 

2. Revival of ligation preliminary to injection. 

3. Advance upward of the ligation site to the femorosaphenous junc- 
tion with division of all tributaides at this point. Simultaneous or 
subsequent injection of the distal segment. 

1 Ligation of all “blow-out” points with simultaneous or subse- 
quent injections. 


^/itGrior TtbtaL r~ 


Contm-iLftLcatLag VeiaS' 


Poroaeal' 

Short Saph-eaoLLS' 



~Pop I iteai 


Posterior TtbiaL 


Fig. 2. — ^Relationship ot short saphenous to deep venous system. 


5. Controlled injections, the extent of the inflammation being limited 
by a secondaty lower vein ligation. 

Experience rapidly taught me, as it did others, that no two cases 
are alike, and that a procedure indicated for one would be of no value 
or would even be contraindicated for another. In general, I employ 
the injection method alone for simple cases with a negative Trendelen- 
burg test, and radically high ligation and simultaneous injection, 
whenever the saphenous is dilated high in the thigh and whenever 
Trendelenburg’s test is positive. Separate ligations with or without 
simultaneous injections arc also made at all “blow-out” points lower 
in the leg. In addition, whenever indicated, I have limited the segment 
of vein affected by the sclerosing solution by injecting between two 

ligated ponds I will try as briefly as possible to describe the prin- 
ciples and technique employed. 
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rences were attributed chiefly to recanalizatiou of tlie veins from exces- 
sive downward venous pressure and an associated ligation procedure 
could be expected to correct the trouble. When, however, the ligation was 
perfoi'med high in the thigh after the manner of De Takats, recur- 
rences were still frequent, due to elongation of the saphenous stump 
left by the operation, or to dilatations of the tributary veins above the 
ligation site. Faxon, Edwards, the Avritei’, and others following Ho- 
man's suggestion raised the ligation site to the very femorosaplieuous 
junction, ligating the vein flush rvitli the femoral and dividing the 
branches encountered at this point. With the recanalizing influence of 
the downward venous pressure eliminated, with tributaries which raiglit 
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fonn collateral circulation interrupted, and without a stump whieli 
might elongate, the results of the injection method could be expected 
to be much better. Statistics are rapidly accumulating to indicate this 
to be the case. HoAvever, high ligation and injection, alone, often do 
not prove adequate for “bloAv-out" of the long saphenous in the mi^ 
or lower thigh. The explanation for this is given later, but suffice it 
to say noAv that such eases require multiple ligation procedures as 
described by Ferguson,® each case being indiAddualizcd and ligation 
procedures performed at the femorosaphenous junction or at any other 
indicated “bloAV-out” sites. 

In the combined method of treating varicose veins, injections are 
made tliroiigli the opened vein at the time of the ligation or subsc- 
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3. The veins of the superficial system, all branches of the long and 
short saphenous, are relatively poorly supported by soft pai’ts and 
readily dilate to become varicose. The short saphenous passes under 



Pig. 4. — Venous circulation in varicose state. Trendelenburg test may or may not 

be positive. 


Pip. 



-Venous circulation in varicose state, communicating veins incompetent and 
Trcndclcnburp test often doubly positive. '-umia.ienc ana 


the deep fascia for several inches before entering the popliteal and 
this fascial support makes it somemhat less prone to give awav’thau 
the long saphenous. 

4. The short at.d long saphenous are connected by a branch on the 
iiincr Side of the leg above the knee. Thus a “give-atvay” of the Ion- 
saphenons may lead to varicose formation in the shori saphenLs 
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Althougli tlirougliout tliis paper emphasis is placed on the combina- 
tion of ligation and injection, it is not to be inferred that ligation is 
an invariable adjunct to the injection method. A large percentage of 
cases is still handled by injections alone. Even some large varicosities 
respond to the simple injection as long as they are not in intimate 
comiection with an incompetent saphenous trunk or an incompetent 
communicating vein. 

normaij anatomy 

Lai’ge arteries cany a more or less constant supply of blood to tlic 
lower extreinitj’ to be returned fi’om the leg by two systems of veins, 
a deep sj'stem aceomi^anj-ing the principal arteries, and a superficial 
system having no arterial analogue. This supeihcial venous system is 



apparently not indispensable, as suggested by the lack of dire conse- 
quences when a considerable portion of it is destroyed in the ti-eatnicnt 
of its chief disease, varicositj’’. The following characteristics of the 
venous systems of the lower extremity are important in our discussion. 

1. The veins of the superficial sj'stem are connected by important 
communicating veins with the deep sj’stem. The communications are 
frequent in the lower leg, especiallj’ about the ankle, calf, and knee. 
In the thigh thei’C are at least two important communications in addi- 
tion to the femorosaphenous junction, one about one-third way up and 
the other about one-half way up the thigh. 

2. The veins of both s^-stems are supplied with valves with cusps 
arranged to maintain the upward position reached by the column of 
blood. The valves of tJic communicating veins normally allow the 
blood to flow from the superficial to the deep veins. 
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Should the case present dilatation of the long saphenous lower than 
the femorosaphenous junction, the suspected “blow-out" site is tested 
by a modification of the Trendelenburg test. The extremity is raised 
and the finger used to compress the uppermost part of the dilated Tein. 
Still compressing the vein, the leg is lowered. A reflux of blood down- 
ward as the finger is removed indicates incompetency of the vein valve 
at this point with probable competency of the valves above. Such 



Elg. 6. — ^Infra-red photograph o£ a case of varicose veins. 


“blow-out” points occur often in the mid thigh, lower third of the 
upper log, and at the knee level. “Blow-outs" at these points require 
simple ligation and division of the vein at the “blow-out” level fol- 
lowed by the in.ieetion of the related varicosities. The operation will 
l,c ilimvo the l.l-hcM valve .mil Irelow tile loivcst competent 

one Li-etion l,igl.cr i„ II, c gvoi,, „t ,|,e £c„,„„„p|,e„„gs jnnetio,, 
V, I to eiilirel.v here, as can be dcmoiislratcd by performing Trcndel- 
onbnrg s test ,v„b tbc lo„r„l,„et in tbe g.-oi„ i„ ,ie „s„al fashion. 
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THE VARICOSE STATE 

The veins of the superficial system, possibly hereditarily predisposed, 
readily enlarge when subjected to factoi’s of pi'essure, obstruction, 
injurj", hoi-monal influence, or infection. Associated with the dilatation 
is an incompetent condition of the vein valves so that the flow of blood 
is retrograde in the upright position. Blood passes down instead of 
up the short or long saphenous, then through the communicating veins 
of the lower leg into the deep system and up through the popliteal and 
femoral to the thigh. There is then usually a spill over into the long 
saphenous again, due to the incompeteney of the valve at the feinoro- 
saphenous junction. Further, this varicose state may involve the com- 
municating veins, so that the blood may pass abnormallj^ from the 
deep to the superficial veins at one or more points in the leg in addi- 
tion to the spill over at the femorosaphenons junction. 

EXAMIXATIOK OF THE PATIE>:T AKD FLAK OF TREATHEXT 

After the routine physical examination has been made, the patient 
is asked to stand up before a good light for accurate study of his 
varicose condition. Often a plain or infra-red photograph is taken 
for “before and after records.” Imspeetion and palpation are then 
employed to locate the main varicose trunks, and the uppermost point 
of enlargement of these trunk-s is recorded as the “give-away” or 
“blow-out” site. If the varicosities are small, no special tests arc 
performed. Such cases require simple injections onl.v. Some of my 
experiences with the injection method alone are described in previous 
articles.®’ ' It is well to remember that even these small veins have 
a tendency to recur and the patient should return at stated intervals 
for a considerable time for observation. 

We are concerned in this paper prineipallj’ with large varicose veins 
or cases of reciUTence following previous injection or operative at- 
tempts at cure. The long saphenous may or may not be visibly dilated 
in the thigh, but the intelligent use of the tourniquet, bearing in mind 
Trendelenburg’s principles, will always demonstrate the nature of the 
pathology present. 

A positive Trendelenburg test with the tourniquet applied high in 
the groin demonstrates a “spill-over” from the deep to the superficial 
system at the femorosaphenons point and at once indicates that the 
case should be ligated, as well as injected, at this site, if rapid re- 
canalization and recuri’ence are to be avoided. Often the test will be 
positive with respect to varicosities in the lower leg even though the 
long saphenous does not seem to be dilated on inspection or palpation, 
ft is important to hear this in mind in the obese, in whom an misus- 
pccted incompetent long saphenous is the chief cause of therapeutic 
failure. 
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Should the case present dilatation of the long saphenous lower than 
the femorosaphenous junction, the suspected “blow-out” site is tested 
by a modification of the Trendelenburg test. The extremity is raised 
and the finger used to compress the uppermost part of the dilated vein. 
Still compressing the vein, the leg is lowered. A reflux of blood down- 
ward as the finger is removed indicates ineompetency of the vein valve 
at this point with probable competency of the valves above. Such 



Fig-. 6. — Infra-rea photograph of a case o£ varicose veins. 


“blow-out” points occur often in the mid thigh, lower third of the 
upper leg, and at the knee level. “Blow-outs” at these points require 
.simple ligation and division of tlie vein at the “blow-out” level fol- 
lowed by the injection of the related varico.sities. The operation will 
be above the highest incompetent valve and below the lowest competent 

r gi'oin at the femorosaphenous junction 

will fail entirely here, as can be demonstrated by performing Trendel- 
enburg s test With the tourniquet in the groin in the usual fashion 
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Cases are also eiieoimtered wliieh present a “blow-out” in tlie mid 
or lower thigh as well as some incompeteiiay at the femorosaphenous 
point. Operation here reqnii-es a double procedure, high ligation and 
injection at the femorosaphenous junction and separate ligation of the 
lower “blow-out” point. 



FlF. 7. — A radiog^raph with hlppuran demonstrating an un.suspectcd Incompetent Ipnff 
saphenous. Visible v.ariccs only In lower leg. 

Varicosities of the calf and lateral aspect of the leg require careful 
inspection and palpation of the short sapheuou.s, as a “blow-out” maj 
exist which requires ligation and division in the popliteal space. Liga- 
tion of the long saphenous at anj- point in the leg cannot be expected 
to influence varicosities of this vein, which joins the femoral direetlj 
in the popliteal triangle. 

Having deeitled upon the “blow-out” .sites, I then usually study the 
venous tree below this point to decide how extensive the inflammatory 
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reaction is aiit to be if the proximal end of the vein is injected at the 
time of ligation. Usually a second point for ligation is chosen to limit 
this reaction as discussed later. 

I lay little emphasis on the test for patency of the deep veins, al- 
though this must of course he known before any method of treating 
varicose veins is adopted. This matter may be summarized as follows : 



Fig. 8. — ^Raaiogr.iph with hippuran. The Trcndelcnhure test is doubly positive. A 
long vein communicating with the deep and superacial system is seen. 


1. Deep Veins Patent. — ^No past history of “milk leg’'; no edema 
of leg; tight elastic stocking tvorn with comfort; negative Perthes test. 

2. Deep Veins Occluded.— Compciisatoiy enlargement of veins across 
lower abdomen ; persistent leg edema and leg fibrosis; positive Perthes 
test; past history of “milk leg.” 


The examination of the patient is not complete unless the relation 
of all the varicosities to the main venous trunk has been determined. 
Often, percussing a vari.v, while palpating the main trunk above it, 
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will demonstrate their relationship. In veiy puzzling cases, x-ray 
visualization of the varicosities, after tlie injection of hippuran, is of 
value. Undiluted hippuran Avhen injected into a varicosity for x-ray 
visualization frequently thromboses the veins. This simply lessens the 
number of injections the patient will need subsequently, but it is well 
to advise the patient what it to be expected. The procedure should not 
be used if the deep veins are occluded. 



riff. 9 . — Radiograph ivlth hippuran. A case showing secondarj’ 

knee. Accessorj' branches are seen to be the cause of secondary' dliataiio . 


INDICATION'S FOR COMBINED LIGATION AND INJECTION 

1. All positive Trendeleidmrg casc.s. Tlie operation is performed at 
the femorosaphenous junction. Often tlie saphenous is also divided 
just above the knee to limit the inflammatory' reaction from injection. 

2. All cases with well-defined “blow'-ont” sites lower in log. The 
operation is done in mid thigh, lower thigh, or wherever the "blow- 
out” occurs. 
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3. Varicosities of tiie short saphenous require ligation in the pop- 
liteal space. 

4. Cases presenting a doubly positive Trendelenburg theoretically 
demand division of all communicating veins as well as femorosaphe- 
nous ligation and injection. Practically it often suffices to ligate and 
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Pig, 10. — DIagrammatio Illustration of cases reguinng Ijgation. All cases pre- 
senting a positive Trendelenburg. Ligation and injection at femorosaphenous Junc- 
tion. Secondary ligation lower in leg to limit Inflammatory reaction from injection. 



, Fig. 11 . — Diagrammatic illustration of c.ascs requiring ligation. Cases nresenting 
"blow-outs” below femorosaphenous site. Figures illustrate ligation of "blow-out” 
In mid tblgh. above incompetent valve and below last competent valve 


inject, at the femorosaphenous point and at each “blow-out” site lower 
in tlie leg, dividing communicating veins encountered in the operative 
areas. In pci-sistent cases the operation recently described by Faxon® 
may be performed. The deep fascia is incised extensivelv and tlie eom- 
munieating veins divided as tlie fascial flaps are di.ssected back 
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5. Cases exliibiting a positive Trendelenburg and a secondary “blow- 
out’' site lower in the leg. In addition to ligation and injection at the 
femorosaphenous junction, another ligation lower in the leg at the 
secondary “blow-out” site is required. 

Contraindications to Gonibined Ligation and Injection. — These are rela- 
tively few. Persistent occlusion of the deep veins constitirtes a definite 
contraindication. Nephritis, hyperthj-roidism, cardiac disease may 
make the procedure inadvisable. Pregnancy is not a contraindication. 
To the contrary, high ligation influences favorably even varicosities 
of the vuh'a in pi-egnancy. 



Fig. 12. — ^Diasramniatic illustration of cases requiring ligation. "Blow-out" of sliort 
saphenous. Ligation Jn popliteal space. 

THE TECHNIQUE OF LIGATION OF “ BLOW-OUT ” BEI.OW THE 
FEJIOROSAPHENOUS JUNCTION 

This is a simple office procedure. The site of the proposed incision 
is marked with the patient standing. Aeriflavine, 4 per cent, followed 
by tincture of iodine is used for this purpose, a black cross resulting. 
With the patient reeunibent, the operative field is further painted with 
tincture of iodine, preserving the black cro.ss of the proposed incision. 
The area is infiltrated with 1 per cent novocaiiie and the vein is cut 
down upon, through a transverse incision about inches wide. Even 
in the lower thigh and leg, the saphenous is under the superficial 
fascia which must be divided. It is important not to nii.stake a small 
superficial branch for the larger vein under the fascia. Several centi- 
meters of the vein are resected, the distal end being injected with 
sodium morrhuate solution, if desired, after the manner described be- 
low under femorosaphenous ligation. Any collateral veins in tlie field 
of operation arc divided. A careful search is made for a coniniunicat- 
ing vein to the deep system ami same divided if found. Interrupted 
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sutures are used to obliterate the dead space and the skin closed with 
dermal. An Ace leg bandage is used to bind the leg and hold the 
dressing in place. The patient is allowed to get up at once and pro- 
vided with a few codeine tablets for pain. He is encouraged to resume 
Ins daily routine. At subsequent visits, the varicosities, which have 
not spontaneously thrombosed following the ligation, are injected in 
the usual manner. 




Llgotloa 
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13. — Diagrammatic illustration of cases requiring ligation. Cases exhibiting 
a doubljr positive Trendelenburg require ligation at femorosaphenous junction and all 
communicating veins lower in leg. 



TUB TECHNIQUE OP LIGATION AND SIMULT.VNEOUS INJECTION OF THE 
SAPHENOUS AT THE PEXtOItOSAPHENOUS JUNCTION 

This is a somewhat more formidable procedure when properly done 
and is bo.st performed in the hospital operating room. TJie landmarks 
arc the .spine of the symphysis and the pulsating femoral arterv The 
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femorosaplienous junction is about 1.7 cm. beloAv the level of tlie spine 
of the symphysis as shoivn by Edwards^ in numerous dissections. I 
make a transvei-se incision extending from the femoral pulsation 
mesiahrard, about 1 'em. below the presumed site of the femorosnphe- 
nous junction, or about 3 cm. below the level of the spine of the 
symphysis, thus appi’oaehing the vein a little below the femorosapheuous 
point. To operate directly over the junction is needlessly confusing. 



FifT. 15. — Tlio techniniic of Ilg-nffon of "blon'-outs” bcloiv tlio 
Junction. With patient standins: the s-lte is marltcd ivilii ncriilavinc (4 per cenit 
and Iodine. Note tlint the vein i.s often under the supcrilci.al fascia. 


'The skin edges are reti’acted with Allis clamp.s or small bliiiit refrac- 
tors, and the dissection deepened shaiply to the superficial fascia which 
must always be identified and divided. A little blunt di.ssocfion ii.siialb 
readily exposes the long .saphenous, resting iii fatfj' tissue under the 
superficial fascia, and pi:o.viniaI to the fascia lata of the thigh. The 
vein i.s separated from its hod over several ecntiinefei’S and plain cat- 
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gut sutures are placed but not tied around the upper and the lower 
ends of the freed segment. A nick is made in the lower end of the vein 
between two mosquito clamps, and a transfusion cannula inserted into 


// 



16 Anatomy — The fcmorosaphenous junction is usually 1.7 cm. belo^ and 

3.9 cm. lateral to lateral spine of symphysis. Incision 1 cm. below fcmorosaphenous 
point, horizontal and mesialward from femoral vessels. Landmarks: fingers on pul- 
sating artery. 



I''iR. 17. — Ijical ancsthc.'d.'i. 


the lumen of the vein. Tlie two sutures are tlien lied, the lower one to 
prevent leakage around tiic cannula, and tlie upper to serve as a re- 
tractor on the upper stump, ivliich is to be subsequently resected. The 
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vein is divided, and the field packed off for injection. The obturator 
of the cannula is removed, and a Luer-Lok syringe used to inject 2 



Fiff. 18. — Incision tlirougli the superficial fascia. The saplicnous vein lies bcncatli 
tile superficial fascia and on the fascia iata. 



Fig-. 15. — Blunt di.s.section Is used to strip up saplicnous vein. 

to 5 c.e. of 5 per cent .sodium morrlniate into the lotver end.^ It 
important to n.sc a cannnia rather than a needle for this injection, as 
insertion of a .sharp needle into llie lumen tvitli the vein eollapsod is 
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difficult. Having completed tlie injection, the obturator is replaced, 
the cannula removed, and the lower end of the vein again tied off. 



Pig:. 20. A nick out in vein and a transfusion cannula tied into place. Vein tied 

off above and divided. 



Pip. 21.— DKstnl portion of vein injected with 3 c.c. of sodium morrhuatc 5 ner cent 
Cannula removed, distal portion of vein religated and dropped out of site. 


Tlien follows the most difficult part of the operation, the removal 
of the .saphenous .stump and division of the branches usually encoun- 
tered at the femorosaphcnou.s junction. Tiiis is somewhat tedious and 



91S 


SURGERY 


vein is divided, and tlie field packed off for injection. The obturator 
of the cannula is removed, and a Luer-Lok S 3 'ringe used to inject 2 



Fig. IS. — Incision tlirougli tlie superflcial fascia. Tlie saphenous vein lies beneath 
tile superflcial fascia anfl on tlie fascia lata. 



Fig. 19. — Blunt dissection Is used to strip up E.aphenous vein, 

to 5 c.c. of 5 per cent .sodium morrltunfc into the lower It is 

important to use a eamiiiln rather tlian a needle for this injection, as 
insertion of a slnit^) needle into the lumen witli tlic vein collapsed is 
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of medial supeiUcial femoral veins; (3) a supei'ficial circumflex iliac 
vein; (4) siiperfieial inferior epigastric veins; and (5) a superficial 
external pudendal vein. The vein is then doubly ligated flush with 
the femoral and excised. If properly done, no stump is left that may 
gradually elongate into a recurring vai’ix; no tributaries are left to 
dilate and reestablish downward flow; no collaterals are spared to 
varicose under the strain of increased load. The wound is closed in 
the usual manner. Interrupted deep sutures are placed to obliterate 
the dead space ; continuous dermal is used for the skin. Occasionally, 
a small Penrose wick is placed in the wound for twenty-four hours. 
I arrived at the above described proeedui’e independentlj’’, in a constant 
effort to improve my results in treating varicose veins. A review of 



Figr. 24. — Special suture u.sed to ei''o good approximation of ^N'ound edges. 


the literature early indicated to me how far from original my proce- 
dure was, other workers having encountered the same problems and 
solved them in the same way. 

Opinions vaiy as to the advisability of doing the saphenous injection 
at the time of the ligation operation as described above. In my judg- 
ment, the simultaneous rather than subsequent injection is the proce- 
dure of choice. The chief disadvantage is the possibility of rendering 
the patient bed-ridden because of undue reaction in the injected vein. 
This is readily avoided by controlling the extent of the vein affected 
by the injection, by a secondary operation lower in the leg of which 
I shall say more shortly. The chief advantage of simultaneous injection 
is that the sclerosing agent is injected in a completely collap.sed vein, 
with greater likelihood of permanent obliteration. Furthermore, the 
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time consuming, but important. U.sing the tipper ligature for traction, 
tlie stump is raised and freed by sliai-p dissection to its entrance into 



Fig-. 22. — Wound retracted upw.ards, proximal end of vein dissected up to lt.s 
entrance into femoral. All branches of saphenous and femoral at Junction are 
ligated and divided. 



Fiff. 23 .— Tlio proximal rn'l of vein ItoUd nna divided nw.tli f^'nioral \eln. N* 

fftvmp niJowed to romnin. 

the femoral. Tlic Iribntanes at the junction arc separately di.s-sectcd 
and divided between ligature.s. These tributaries may ho soveia or 
all of the followitifr: (1) a lateral .superficial femoral vein; (2) a group 
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CONCETJSIONS 

The injection treatment of Amrieose vmins is adequate for relatively 
small and isolated varicosities. Recurrence is the almost invariable 
result, when this method is employed alone, for larger varicosities, 
directly related to the incompetent long and short saphenous vein. 
Such eases require intei’ruption of the doivnward Amnons pressure at 
the so-called “hloAv-out” sites. Ligation of the long saphenous is per- 
formed ideally at the femorosaphenous junction, along Avith division 
of all tributaries encountered at this site. “BloAA'^-out” sites loAver in 
the leg require separate diAusion beloAV the loAvest competent vein valve. 
In the intelligent use of the tourniquet foIloAving the principles of the 
Trendelenburg test, rests the ke3'- to the discoveiy of the Amrious 
“bloAA'-out” points. Undue inflammatorA’^ reaction folloAAung combined 
ligation and injection can be preA'ented bj*^ a second ligation, loAver in 
the leg, to limit the extent of Amin affected bj’- the sclerosing solution. 
If the principles of combined ligation and injection as outlined in this 
paper are folloAved, the treatment of A'aricose veins should remain 
simple, ambulatory, and attended bj' a minimum of recurrence. 
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uijperinost portion of the varix is occluded bj- the inieetion, whereas 
this end is very difScidt to inject at a future date. 

The after-care of the combined ligation and injection procedure is 
simple. The patient is allowed to sit up in bed as soon as he desires 
and ]jas lavatory privileges in three or four hours. The next morning, 
he leaves the hospital and resumes his usual activities. During his 
twenty-four hour’s in the hospital, large, warm, wet dressings of mag- 
nesium sirlfate are applied to the injected saphenous to minimize reac- 
tion. Strips of elastoplast are placed across the vein in the thigli to 
suppor’t it during the next few days, and tlie patient wears an ^‘\ce 
bandage about the lower leg. Any veins not obliterated by the saphe- 
nous ligation and injection are injected at srrbsequent office visits. 
With the downward venous pressure removed, these injections are 
rrnnsually effective and only a few treatments are requii’od. 

CONTROLLED INJECTION OF THE SAPHENOUS 

Anyone who has used the injection method at all extensively has 
seen severe lymphedema follow an unexpectedly severe venous reac- 
tion. The hunphaties, in intimate association with the veins, are 
strangulated by the perivenous reaction. The resultant leg swelling 
may take weeks or months to disappear. I am well aware that some 
authors advise injection of all the Amricosities at one sitting, and recall 
that Unger, of Leipzig, recommended inserting a ureteral catheter 
down the saphenous to below the knee and injecting the entire vein 
as the catheter is ivithdrawn. Certainlj' needless leg edema must be 
produced bj' such methods. I am sure these ideas are wrong. Ail the 
advantages of ligation and simultaneous injections are obtained with- 
out undue inflammation, and resultant edema, if the segment of vein 
injected is limited. To this purpose, I regularly ligate and divide the 
saphenous just above the knee, immediatel 3 ' before ])crforming the 
ligation and injection operation in the groin. The gratifj'ing result 
of a painless postoperative period ivithout unexpected edema is well 
worth the extra effort. 

Recurrences following combined ligation and injection procedute.s 
have been rare and usually confined to a few veins in the lower leg. 
Prom 1932 to Juh', 1936, fortj--nine cases have been treated by the 
combined procedures outlined in this paper. The results o\ei the foiii 
j'ear period liaA’C been as follows: 

The three cases of recurrence had a doubli- positive Trendelenburg 
test, indicating ineompetencj’ of tlie communicating veins. 

FnuTV-NlN'f: C.vsf;.s nr rn.«iiiN’Kr> Lio.wins ami Fs.ircTinN' 
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CONCLUSIONS 

The injection treatment of varicose veins is adequate for relatively 
small and isolated varicosities. Recurrence is the almost invariable 
result, when this method is employed alone, for larger varicosities, 
directly related to the incompetent long and short saphenous vein. 
Such cases require interruption of the dowmvard venous pressure at 
the so-called “blow-out" sites. Ligation of the long saphenous is per- 
formed ideally at the femorosaphenous junction, along with diwsiou 
of all tributaries encountered at this site. “Blow-out" sites lower in 
the leg require separate division below the lowest competent vein imlve. 
In the inteUigent use of the tourniquet following the principles of the 
Trendelenburg test, rests the hej' to the discovery of the various 
“blow-out" points. Undue inflammatory reaction following combined 
ligation and injection can be prevented by a second ligation, lower in 
the leg, to limit the extent of vein affected b.v tlie sclerosing solution. 
If the principles of combined ligation and injection as outlined in this 
paper are followed, the treatment of varicose veins should remain 
simple, ambulatory, and attended by a minimum of recuiTence. 
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SPONTANEOUS CLOSURE OP ARTERIOVENOUS FISTULAS 
Clarence E. Bird, M.D., Lo^^s^^LLE, Kat. 

(From the Department of Surgery, University of Louisville) 

' I ^HE spontaneous closure of small arteriovenous fistulas is not Tin- 
usual, but little bas been written on the subject. Discussions are 
to be found in Makins’ book,® and in the studies of Reid,® who states 
that "some of the cases will heal spontaneously during the firet six 
months, especially if the patient and the part arc put at rest. Indeed, 
some arteriovenous aneuiysms have been known to heal spontaneously 
after having been present for from five to eight .veal’s (Hrakins, 
Cushing')." The most remarkable case is tliat reported by Dry and 
Horton,® in whieh the fistula, produced by a bullet passing tiirougli 
the upper third of the right thigh, healed spontaneously’’ after twenty- 
six years. All those who have done experimental woi-k will agree with 
Brooks^ that "even comparatively' large fistulae established hy careful 
vessel suture, in most instances close spontaneousl.v." 

Reid observed healing in Case 24 of his series. The patient was a 
white laborer, aged thirty^-eight years, with a fistula in the rigid sub- 
clavian region, the result of a bullet wound. There Tvas a very marked 
thrill and bniit, accompanied b.v rapid enlargement of the cervical 
veins. Operation ums deferred, and after about two months the thrill 
and bruit began to disappear and the pulsation became less. At the 
end of six months the signs of an arteriovenous nueiirysm had disap- 
peared. In Reid's Case 25, a fistula occui-i-ed in the third portion of 
the left subclavian artery'. The patient, a white laborer, aged forty-one 
y'eai-s, had been shot six months previously'. At first, the thrill wn.s so 
marked tliat "the covers of the bed seemed to quiver.” The intensity 
of the thrill decz-eased rapidly' dui-ing the fi 2 ’.st month; after Hint it 
decreased more slowly'. At opei-ation, six months after the in.iury, the 
fistula was found to be small, and Reid noted that a .spontaneous cure 
might have resulted if he had waited longer. 

In Cushing's case (No. 5 in Reid’s table), a carotid-cavernous sinus 
communication, with pulsating exophthalmos, had been present for 
three y'cars. Cushing ligated the internal carotid artery', but it uas 
only' at the end of eight y'cai-s that the symptoms and signs finn y 
disappeared. 

The cxpei-ience of Blakins may be summed up by quotations from 

his book: "We are well au-are that the general tendency is for 

these openings to contract in size, zmd even to close spontaneously, 
r have observed tliis latter result in its various stage.s’ in tiro instances 

nrrrlvril for pubTIrntlon. Jub* ri. S9S7. 
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of carotid arterio-venous aneurysm, in wliicli primary consolidation 
of the sac was induced by proximal ligature of the common carotid 
artery. In both these cases the venous roar was reduced or disap- 
peared after the operation, only to return to its original strength in a few 
days. In both it subsequently gradually decreased in strength, and 
after intervals of fifteen and twenty months respectively, finally dis- 
appeared I have also had the opportunity of observing con- 

tinuously the slow contraction and eventual complete closure of an 
arterio-venous communication between the innominate artery and vein, 
the process extending over a period of fivm years." He writes on an- 
other page : ‘ ‘ Clinical evidence is not wanting of early spontaneous 
closure of arterio-venous communications. Thus, in a man with a 
traversing bullet wound of the right thigh, ten days after the injury 
a local arterio-venous murmur was present in Scarpa’s triangle, and 
a loud similar murmur was audible over the base of the heart. A fort- 
night later, both the local and the cardiac mui’murs had completely 
disappeared, and no sign suggestive of 0113’- vascular injury remained. ’ ’ 

Plisson’s’^ advice on small arteriovenous aneurysms follows: “A 
primary point appears demonstrated : it is that certain small arterio- 
venous aneur3^slns are capable of healing spontaneously (Baudet). 
Therefore, if the patient does not complain of pain, if the aueuiysm 
does not enlarge, does not threaten aiy'^ complication, is not accom- 
panied by an}' annoyance, it is better to abstain from operation. Pozzi 
observed a carotid-jugular aneurysm to heal thus spontaneously at 
the end of eight months.’’* 

Holman,^ placing emphasis on large communications, sees danger in 
waiting for the spontaneous closure of some of the fistulas: “If there 
is earl}’- evidence that the heart is increasing in size and that the blood 
pressure and pulse rate show marked A’ariations on opening and closing 
a fistula, one ma}' be certain that the lesion will not heal and must be 
eliminated b}’ oiieration to avoid further effect upon the heart.’’ An- 
other indication for early operation is exemplified in m}' oavu case of 
arteriovenous aneuv 3 ’sm of the left brachial artery, due to a stab 
Avound, in Avhich, on the eleventh day^ folloAving the injur}-, a sudden 
increase in cxtraA-asation of blood Avith consequent tension and pain 
in the arm necessitated ligaturing of the arteiy and accompanying 
veins. The ligatures were applied 2 cm. below the profunda brachii 
artery and circulatory disturbances did not result. 

author’s cases op spontaneous (NONOPEmATIATj) CLOSURE 

Case 1.— A colored laborer, aged thirty-four years; stab wound, subclavian 
arteriovenous fistula; venous thrombosis; gradual reduction of venous pressure in- 
crea.>=o in arterial pressure, cessation of thrill and diminution of bruit Tlie patient 
was stab bed below the middle of the left clartcle with a narrow knife on Sept 2 ” 


•Author's ImufllnUon. 
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1935. When admitted, his clotlios were saturated ndth blood and the wound was 
oozing freel;>'. He was in moderate shock and there was pain on motion of tiio left 
.shoulder, arm and hand. The arm was cold and there was congestion of the veins, 
but no neurological changes. The clean-cut wound was closed with silk sutures and 
pressure was applied, but a large hematoma formed in the posterior axilla, which 
caused fever and disability. 

On file tenth day, a thrill and loud to-and-fro murmur were noted over the 
swollen, pulsating region beneath tlio middle and outer thirds of the clavicle. The 
radial pulse was weaker on tlic left than on the riglit; the arterial pressure, left 
arm, 90/7S; right, 145/S5. The veins in the loft arm wore markedly dilated. Oa 
the next day, the murmur was not as loud as before, and neither tlio tlirill nor the 
radial pulso could be felt. Two days later, a feeble pulse was made out on the left. 
The veins were distended and tortuous, and the patient complained of pain in the 
region of the shoulder joint. On the following day the pulso could not he felt, and 
the brachial vein and the veins of the cubital fossa wore thrombosed and fender. 
The murmur continued in tlie left infraclavicular region. A day later, the arterial 
pressure in the left arm was 0, on the right, 140/60. Tho venous pressure on the 
left was 200 mm. (1 per cent sodium citrate), on tho right, 90 mm. An electro- 
cardiogram sliowed abnormality of the S-T segments, loft axis deviation, and sinu.s 
tacliycardia. Tlie blood Kahn reaction was negative. Hed blood count, 3,800,000; 
hemoglobin (Tallqvist), 75 per cent. For several days there was weakness of tho 
muscles supplied by tlie median nerve. 

On the twentiefh day in the hospital, the loft radial pulso was very weak and 
the arterial pressure on this side could not be obtained. On tho twenty-third day, 
tho pulse was stronger and tho arterial pressure on the left was 112/90, on tho 
right, 145/SO. The venous pressure on the left was now 110 mm., on the right, 8.1 
mm. On tlie twenty-eighth day, the arterial prcs.sure on tho left was 134/88, on 
tho right, 155/88. The veins of tlie left arm were now loss distended and the 
sy.stolic bruit in flic left infraclavicular fossa could barely be heard. On the day 
of di.scharge, Oct. 21, 1935, tho venous pressures were approximately equal on the 
two sides, at (!0 mm. I have not been able to follow this patient fiirflier, but there 
is little question but that the fistula has closed. 

Case 2. — An Irish farmer, aged twenty-eight years; shotgun wound, brachi.al 
arteriovenous fistula; visualization by neoskiadan; sudden, complofo obliteration of 
tlie fistula within twenty-four hours after flic injection. The record, made at the 
time of tlie .second admission to tlio hospital, April IG, 1934, follow.s: “The patient 
is a tall, lean, farm laborer who was injured tliirtccii weeks ago by a .shotgun from 
a distance of about SO feet. He was admitted to our uards two days later. Small 
bullet holes were found scattered from the right wri.st to the right shoulder, and 
there were several over the chest wall. There wns moderate infection about mo.st of 
them, and lie was treated for ten days with liot packs. Several of tho more super- 
ficial bullets wore extracted. The patient now s.ays tliat lie felt a thrill over the 
lower, inner portion of his right arm before lie left the hospital, but he did not I' 
tho doctors about it. A roentgenogram taken .at the time showed a flattened, irregai 
lar bullet at the top of the olecranon fo.ssa, and fhi.s wa.s .a.ssurncd to account for the 
patient's inability to extend the forearm completely. Evidently no thorough cxnra 
inntion of the vc.«.=els wn.s mode. 

“In the interval since the first admission, flic patient '.s wound." have all henled 
e.xccpt for slight suppuration around one or two bullets on the medial fide o t 
arm. But, for the pa.st four weeks he h.as had considerable aching pain in the rig a 
forefinger, wliicli .spread" nt time.“ into lii.s thumb and middle finger. He now rni 
onlv ttIUi hi? If'ft Iianfl. Tito rij^ht firm hoarv nncI there ha? hei'n Rohfni; ^ 

tho clbovr. 
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“Examination shows a thrill and a continuous machine-like murmur with sys-- 
tolic accentuation, loudest just medial to the biceps muscle in the lower third of 
the right arm. It is heard anywhere over the arm, but is not audible when the stetho- 
scope is placed over the right subclavian artery or over the heart. The veins of the 
arm and forearm are moderately dilated. The fistula is easily obliterated by light di- 
rect pressure, and the thrill and bruit disappear when the artery is compressed against 
the humerus proximally. 

. “The radial pulse on the right is only slightly weaker than on the left, and the 
circulation in the forearm and hand at first sight appears good. When the hand 
is elevated, however, it becomes markedly pale, and, when it is depressed it flushes. 
If the brachial artery is compressed above the level of the fistula without obliterat- 
ing the communication, the arm and hand become ivory wdiite. The arterial pressure 
in the affected arm is 120/76, and in the opposite, 110/68. After obliterating the 
fistula the arterial pressure in the other arm is unaltered (108/68). When the cuff 
is put on the left forearm, the oscillations due to the arterial pressure are seen easily 
in the mercury column, but when the cuff is put on the right forearm there are no 
oscillations. Three pulse readings, at three-minute intervals, were 79, 76, and 76 
beats per minute. Pulse rates, taken alternately with these, during times when the 
fistula was closed off, were 68, 61, and 66, demonstrating a slight, but definite, 
Branham bradycardiac phenomenon. 

“Light compression on the arm above the fistula causes tense filling of the 
cubital veins, and aspiration of blood from these veins shows admixture with 
arterial blood.” 

A determination of cardiac output was made by John Walker Moore and J. 
Murray Kinsman, who used their dye injection method.s The curve was diphasic, 
indicating by the second rise the effect of the shunting of part of the dye through 
the fistula. The output in liters per minute (corrected for body surface area) was 
5.28. The average normal is 3.79, and the normal for this particular patient, de- 
termined later, was 3.65. The increase in output, due presumably to the presence of 
the fistula, was therefore, 44.7 per cent. 

An arteriogram was made by the following method: A tourniquet was applied 
tightly to the upper arm, and 15 c.c. of neoskiadan were injected into the cubital 
vein. Eoentgenograms, with the needle in place, were taken immediately and were 
reported upon by S. E. Johnson: “Reexamination of the right elbow . . . shows 
marked dilatation of the lower third of the basilic vein. The vena comites and 
brachial artery are well filled from the upper limit of the film downward to its 
bifurcation. The exact level of the arteriovenous fistula cannot be definitely estab- 
lished.” 

On the morning after the injection of neoskiadan, the thrill and bruit had disap- 
peared completely. There was no evidence of thrombophlebitis. Wlien seen eight 
and one-half months later, .Tan. IS, 1936, a few of the shot were still palpable, 
movements were normal at the elbow, there was no evidence of fistida, and the radial 
pulses were equal in volume. 

A second cardiac output determination made thirteen months after obliteration of 
the fistula showed a monophasic curve and a reduction in output to within the normal 
range. Here is a comparison of output values before and after obliteration: 


Before 

After 

.\venige normal 


TVfK OK CTKVK 


Diphasic 

Monophasic 

Monophasic 


ror.i:KCTKD 
OUTPUT 
(l.lTur.S KEP. 
MINUTE) 


5.28 

.'!.(!5 

3.79 


W’Ol.'lv 

(Kn. METEP..S 
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13,875 

9,820 
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Case 3.— A colored male, aged thirty-four years; stab wound, brachial arterio- 
venous hstula; iatcnaittent mechanical compression, followed three months later bv 
cessation of pulsation and thrill; bruit absent on subsequent examination. The 
patient was admitted to the hospital on April 27, 1935, suffering from shoefc, the 
result of two recently inflicted stab wounds, one in the upper left flank and tlie 
other on the inner side of the right arm just below the axilla. The wound in the 
flank was found to be superficial, and both were debrided and closed without drain- 
age. EcchjTnosis and diffuse swelling persisted about the upper arm for two weeks, 
and when this subsided there was noted a more circumscribed, pulsating mass, about 
three centimeters in diameter, over which a thrill was felt. On applying a stetho- 
scope there was “a constant roar, intensified by a pounding noise, sjmehronons with 
each heart bcat.'^ The arterial pressure in the unaffected arm was 13C/SS, but on 
attempting to read it on the right, no clear-cut sounds could be beard; the roar ^Yas 
continuous from 0 up to 300 mm. and over. The radial pulse volume was very small 
on the right and by palpation the boats could barely bo felt at about CS mm. The 
heart-chest ratio in a roentgenogram, exposed at six feet, was 10 to 31 cm. A 
roentgenkymogram showed greatly diminished excursion of the left ventricle and 
aorta. An electrocardiognini indicated sinus tachycardia and left axis deviation. 
The red blood count was 3,730,000; hemoglobin (Tallqvist) SO per cent. The blood 
TVassermann re.aetion iv.as negative. The cardiac output, determined by hloorc and 
Kinsman, was 5.32 liters per minute (corrected for body surface area). 

The following note was made eleven months later (March 4, lOSC) : "When the 
patient left the ward ho was instructed to compress the arteriovenous aneurysm. 
Each night ho lay on his right side and obliterated it completely with the palm of 
his left hand for half an hour or more at a time. Sometimes ho would strap a pad 
against the mass. He continued to feel the pulsation and thrill for about three 
months, Avlien both disappeared. Konc of the signs have recurred. Tlio patieat 
had a complete wrist-drop when he left the hospital, and was unable to u.'C his 
forearm or any of tlio muscles in his hand. After about five months, he was able 
to dorsifle.x the wrist, .and some of the other motions of the Imnd have reiiimed. 

'‘Examination now shows a scar one centimeter long on the medial aspect of tlie 
right arm, between the biceps and triceps, just below flic insertions of the peef oralis 
major and latissimus dorsi muscles. There is a hard, nontender, fusiform mass in 
the brachial artery at this level. The arteiy piil.sntcs strongly above the mass, but 
below it there is no pulsation. There is no tlirill or bruit. Tho brachial artery can- 
not bo felt in the lower third of the arm. The radial artery is palpable at the wrist, 
but the impulse is much weaker than oii the other side. The arterial prcs.sure in (lie 
unaffected arm, where the o.scillation.s begin at 370 and .«top at 30, is I-IO/SI. On 
the right, no arterial soands can be beard, but oscillations arc seen between ICO and 
uO. E.vamination of tho forearm and hand sliows loss of function of the supm.ator 
longus, tho opponens pollicis, and the first and second lumbricnl muscles, fliero is 
radial and ulnar weakness as well, with moderate atrophy of tlio liypotlicnar em- 
inence, and marked atrophy of the thenar eminence. There are no .sensoiy changes 
to pin-prick.” 

COXCbUSIONS 

1. Small traumatic arferiovenoii-s fistulas often heal .spontaiieoiish. 

2. Closure appears to be aecelcratetl by .spoiitnncoiis venous tlirotn 
bosis or by sy.sfemnfieally repeated obliteration by enmprcs-'ion. 

.*?. The possibility of the use of sclerosing solutions suggests dseJf 
and rnny jierhaps find limited n]>pHeation when damage to the intnna 
fan be fonfiiied to the fistula and the vessel walls immediately ndja- 
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cent to it. Injection treatment has been used successfully in two small 
congenital fistulas by Smith and Horton.® 

4. Fistulas, even when small, increase the cardiac output. 
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Case 3— A colored male, aged thirty-four years; stab wound, brachial arterio- 
venous fistula; intermittent mechanical compression, followed three months later by 
cessation of pulsation and thrill; bruit absent on subsequent examination. The 
patient was admitted to the hospital on April "T, 1935, suffering from shoch, the 
result of two recently inflicted stab wounds, one in the upper left flank and the 
other on the inner side of the right arm just below the axilla. The wound in the 
flank was found to be superficial, and both wore debrided and closed without drain- 
age. Ecchymosis and diffuse swelling persisted about the upper arm for two weeks, 
and ivhen this subsided there was noted a more circumscribed, pulsating mn.s.s, about 
three centimeters in diameter, over which a thrill was felt. On applying n stetho- 
scope there was **a constant roar, intensified b\- a pounding noise, synchronous with 
each heart beat.-’' The arterial pressure in the unaffected arm was 13fi/SS, but on 
attempting to read it on the right, no clcar-cut sounds could bo heard; the roar was 
continuous from 0 up to 300 mm. and over. The radial pulse volume wn.s very small 
on the right and by palpation the boats could barely be felt at about GS nun. The 
heart-chest ratio in a roentgenogram, exposed at six feet, was 10 to 31 cm. A 
roentgenkymogram showed greatly diminished excursion of the left ventricle and 
aorta. An electrocardiogram indicated sinus tachycardia and left axis deviation. 
The red blood count was .3,730,000; hemoglobin (Tallqvist) SO per cent. The blood 
Wasscmiann reaction was negative. The cardiac output, determined by Jfooro nnd 
Kinsman, was 5.32 liters per minute (corrected for body surface area). 

The following note was made eleven months later (March 4, 19,3G) : “When the 
patient left the ward he was instructed to compress the arteriovenous aneury.sni. 
Each night he lay on his right side and obliterated it completely with the palm of 
his loft hand for half an hour or more at a time. Sometimes ho would strap a pad 
against the mass. Ho continued to foci the pulsation nnd thrill for ahout three 
months, when hotli disappeared. Kone of the .signs have recurred. The patient 
liad a complete wrist-drop wlien he left the hospital, and was imnhlo to use hi.s 
forearm or any of the muscles in ids hand. After about five months, ho was nhlo 
to dorsiflex the w-rist, and some of the other motions of the hand have returned. 

“Ex.aminntion now shows a scar one centimeter long on the medial n.spcct of the 
right arm, between the biceps and triceps, just below tho import ion.s of tbe pcctoralis 
major and latissimus dors! muscles. There is a hard, nontondcr, fusiform mass in 
the brachial artery at this level, The artery pulsates strongly above the m.a.ss, hut 
below it there is no pulsation. Tlierc is no thrill or bruit. Tho brachial artery can- 
not he felt in tho lower third of the nrm. The radinl artery is palpable at the wrist, 
hut the impulse is much weaker than on the other side. Tho arfcrinl prcs.surc in the 
unaffected arm, where the oscillations begin at 170 and stop at 30, is 110/St. On 
tho right, no nrtorial sounds can be heard, but oscillations arc seen between ICO and 
50. Examination of tho forearm and hand shows loss of function of tlio supinator 
longus, the opponens pollicis, and the first and second lumhricnl muscles. There is 
radial and ulnar wc.akncss ns well, with moderate atrophy of the hypothenar em- 
inence, and marked atrophy of tlie thenar eminence. There are no sensory chances 
to pin-priek. ’ ’ 

CONCbUSIOKS 

1. .Small traumatic arteriovenous fi.stulns often lieal spontaneously, 

2. Closure appears to be accelerated by spontaneous vonons tlironi- 
liosis or by .sy.stomatienlly repented obliteration by compression. 

a Tbe imssihihty of the use of .seJerosing solutions suggests itself 
and may peril, -ips find limited applimation when damage to the intiina 
can be eorifiued to the fistula and tJie vessel walls immediately adja- 
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qualit)’, rliythm regular, no murmurs present. Vessels somewhat scleroticj B. B. 
176/110. The abdomen was greatly distended and tympanitic, and felt like the 
pneumoperitoneum that is induced in peritoneoscopy. There was only slight tender- 
ness throughout with no rebound tenderness and no muscle guarding. Peristaltic 
activity was diminished and heard as tliough at a distance. The area of liver dull- 
ness was almost completely obliterated by tympany. No evidence of increased intra- 
abdominal fluid could be elicited. Genitalia normal male. Rectal examination 
revealed the presence of hemorrhoids; the prostate was small; high in the culdesac 
acute tenderness referred to the lower abdomen was obtained on palpation. Ex- 
tremities thin. Left knee jerk absent. Right Achilles reflex greater than the left. 
Other reflexes hj'peractive. Temperature, 98“ E. White blood cell count, 4,200. 
Urinalysis revealed only the presence of an occasional pus cell. 

A tentative diagnosis of the perforation of a hollow intraabdominal viscu.s with 
pneumoperitoneum and subcutaneous emphysema was made. In view of his con- 



Pis. t. — Roentgenogram showing the large accumulation of gas beneatii the dia- 
phragms and in the tissue of the neck and axillae. 

stipation, loss of weight, and eranipHke pains, it was thought most likely that he 
had a perforation of a malignant ulcerative lesion of the colon, or a perforation 
of the cecum secondary to a malignant occlusion of the colon. Perforation of the 
duodenum, however, was also kept in mind. 

Roentgen ray examination of the abdomen revealed an extensive pneumo- 
peritoneum. In the chest plate the diaphragms wore displaced upward and the 
lung bases were .somewhat compressed ns a result of the pneumoperitoneum. There 
was a small amount of gas in the infestine.s. There was an extensive emphv.scma 
of the mediastinum, neck, and chest wall. A barium enema entered the large 
intestine freely to a point about six inehes proximal to the .splenic flexure, but no 
evidence of annular deformity could be demonstrated. 

Laparotomy was performed through a right rectus incision under local ane.sthesia 
supplemented by ether. As the peritoneum was opened, a largo amount of oas 




SUBCUTANEOUS E3IPI1YSEMA ASSOCIATED WITH 
PEEPOBATED PEPTIC ULCER 

Horace jMcCorkle, M.D., San Francisco, C.vlif., and 
Jean Ste\-enson, M.D., Cincinnati, Ohio 

(Irovi the Deportment of Sorperp of the CoVepc of filccticine of the Urtiversitp 
of Cincinnati and the Cincinnati General Hospital) 

S UBCUTANEOUS eniphj'sema arising from injnrj' or disease of the 
chest and respiratoiy passages is of frequent occurrence on a busy 
surgical sendee, but emphysema arising from some solution of tlic con- 
tinuitj’ of the gastrointestinal tract is an unusual finding. One of tlic 
most interesting sources of subcutaneous empliyscma of intestinal origin 
is that which is seen rarcl}* in association with perforated ulcer of tlic 
stomacli or duodenum. The physical examination, roentgen ray films, 
and operative findings in tin's case seiwe to illustrate this striicing 
plienomenon. 

Case Beport. — I'. IC., CGHdSISS), aged .^ixty-livo ycar.s, male, married, wliito. 
Tlio patient entered tlio hospital on Fcl>. 12, 1037, and gave the liisforj' that two 
days previously while at work he was seized with severe cramplikc ahdoniinnl 
pains which seemed to arise in the left upper quadrant of the nbdomen Imt which 
quickly .spread over the entire .abdomen without radiation to other parks. On the 
day before entry tlio cramps were Ic.s.s .cevere and lie vomited twice some medication 
that wa.s given to him. On the day of his entry he complained of very little 
abdominal pain. About one week before entrj- the patient began to notice an oiicii- 
.sional cramplike midabdominai pain and became more constipated than usual. 
Five dny.s before entry he took n c.ntiiartic and Imd a bowel movement the following 
day, but be was obstinately constipated thereafter in spite of enemas and medication. 
There was no history of tiielcna, Imt he had had some bleeding iiemorrhoids many 
years ago. On the evening preceding his entry into llin Iiospitnl, his family noticed 
a sliglit swelling of flic left .«idc of the neck. On the morning of Feb. 12, in.’-T, 
wliilo straining at stool attempting to evacuate nii eiicnin, a difliise swelling of 
the neck occurred rnfiicr suddenly. The abdomen had gradually become distended 
over tlio previous two days, following the onset of bis episode of acute abdominal 
pain, no iiad had a cold with a rhinitis, cough, nnd a small nmount of purulent 
sputum over the previous six weeks. lie had a chancre in his youth. Over the 
past year he had lost ten pounds in weight. There was no historj- of .any sort of 
digestive distiirbanec. 

Physical examination rcvc.aled a thin, pale, s.allow white male of about sixty 
yenr.s of age wlio was in no aeute pain or distress. The head was partiallj bald. 
Pupils almost completely fixed. Nasal septum intact. Pharynx iiiildh injfcti 1, 
There were a few dental sn.ags. There wa.s nn e.xtensivc salKuitaiieous emphy.*eaia of 
the entire neck and this extended downward over the anterior n“;H'ct of tko c.ic ., 
hath axillae and to sonic itegree on both upper nrtns. llwre was no re^ldmlory 
^•al^arrassraen^. Hreatii and voi^,. soiind.s were .fioniewhat distant and both diaphra..*-^^ 
were high. The trachea was ill the midline. The heart sonniD r,crr of fairly greV" 

Il. i-fiv, A for mitiin atlon. June J4, IsgT. 

030 
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Poensgen^ gave liis inaugural address in 1879 on the subject “Das 
suhkutane Emphysem naeh Kontinuitatstrennung des Digestionstraktus, 
inbesondere des Magens.” In his discussion of this treatise Korach^ 
states that Poensgen collected illustrative cases, went into the subject 
exhaustively, and reported a case studied in conjunction with the in- 
ternist Kussmaul and the pathologist Recklinghausen. The ease was one 
of perforation near the cardia with an extension that spread the mus- 
cular fibers of the esophagus. Kussmaul believed that the gas got into 
the mediastinum through the split fibers of the esophagus, and from the 
mediastinum finally foxmd its waj’- into the subcutaneous tissues. Reck- 
linghausen held that the gas progressed subperitoneaUy from the ulcer 
to the region of the diaphragm from where it went to the anterior 
mediastinum or to the retroperitoneal cellular tissues and thence found 
its way to subcutaneous tissue. 

Eaber, 1885, is quoted* bj" Hurst and Stewart^ under their discussion 
of “gastromediastinal fistula.” Faber’s case was one in which an ulcer 
of the lesser curvature perforated directly into the mediastinum with 
resulting mediastinal and subcutaneous emphysema. 

Korach® states that this sjunptom is mentioned in large books on the 
diseases of the stomach, e.g.. Boas, Riegel. It is also spoken of in certain 
collected essays, e.g., Briitt, Miihlsam. 

Vigjmzo’’' ® in 1926 reported the ease of a fifty-two-year-old tabetic 
in which the diagnosis between peritonitis and a tabetic gastric crisis was 
difSeult. He saw the patient about one-half hour after onset of pain. The 
discovery of a subcutaneous emphysema about the region of the um- 
bilicus on the abdominal wall aided him in making the diagnosis. At 
laparotomy he foimd a pinhead sized peiToration of a calloused ulcer 
of the anterior wall of the duodenum. The emphysema disappeared on 
the first postoperative day. He has two theories advanced to attempt 
to explain the condition. First is that the gas might diffuse through 
the parietal peritoneum. Second is that the gas finds its way sub- 
serously either along (a) the hepatoduodenal and roimd ligaments to 
the umbilical region, or (b) subserously to the retropei’itoneal tissues 
and then around the flanks to the abdominal wall anteriorly. The first 
variation of the second theory he believes to be the most likely and the 
valvelike appearance at the opening of the perforation in his case would 
tend to substantiate it. He believes the reason for the infrequent occur- 
rence of the condition is the fact that the mechanical conditions at the 
site of perforation are not favorable for the diffusion of gas in the man- 
ner described. 

Podlaha' in 192G reported the case of a patient, aged seventy-three 
yeai-s, seen twenty-six hours postperforation who had a greatly dis- 
tended tympanitic abdomen and subcutaneous empliysenia of the left 
supraclavicular fossa, the jugular notch, and the anterior thoracic wall 
At laparotomy lie was found to have a perforated ulcer high on the 
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cscaped Tvitli a Iiissinj noiso and tJic abdooiina! disfcntion collapsed. There was n 
small amount of turbid (disliwatcr) fluid and an earlv generalized peritonitis. A 
small amount of fibrin was present in the right upper quadrant around the duodenum 
and gallbladder. On the anterior wall of the duodenum there was a .small “punched 
out" (acute) perforated ulcer. No lesion was felt on the posterior duodenal w.all. 
There was no demonstrable eniphysema in the ligamentous .structures or retro- 
peritoneal region as far a.s exploration was possible. The ulcer was cauterized and 
closed with a miniature Hcinelvo-Afiktilicz pyloroplasty. The abdomen was closed 
with silver wire without drainage. 

The postoperative course was etormy. The subcutaneous emphysewn gradually 
subsided. He developed the signs of a progressive generalized pcritoniti.s with 



ptf, o —Lateral roentsenojrram of the alKlonicn sliowlnt: the extensive pncutnop^rl 
“■ toncum. 

fever, acute abdominal tenderness, and distention. The wound became infected 
and ho developed a terminal bronchopneumonia and expired on the eiglua 
postoperativf* day. Autop^j' rrfH?**d. 

Deniarqiiav’- = is .said to liavo been the firet to de.scribc .suhcatnneoii.s 
e,mpliy.scma after tlie perforation of the gastroinfc.sfinnl Iraet wlicn the 
p.ariefnl peritoneum i.s injured. 

RogcrV work. “Dc rompliy.senie gcnernlise,” was prepared on the 
b.'i.si.s of a cxi.se of very wide.spread sithcntancoiis rmidiysema folio.. im.. 
tiie perfortition of n f nherenlou.s iileer. 
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this was not a phlegmonous emphysema. He calls attention to the par- 
ticular interest of the emphysema spreading after death and to the iden- 
tification of the gas as hydrogen. He gives a presumptive formula for 
the formation of hj’^drogen gas from the dextrose of the partial^ digested 
food in the stomach. He hjToothesizes also that the large amount of gas 
generated in the partially occluded stomach might have been responsible 
for the perforation. Prom the study of his case, Korach believed that 
the gas diffused dii’ectly through the peritoneum where its structure 
was altered or destroyed by the inflammatory process. 

Kellogg® in his monograph The Duodenum, 1933, deals very briefly 
Avith emphysema: “Emphysema of the surface of the body, which is 
infrequent, suggests perforation of the digestive tract or an injury in- 
volving the respiratory tract.” 

Examination of those recent texts and sj'stems of surgery at our 
disposal reveals no mention of tliis unusual phenomenon. 

Prom this brief survey of the literature it seems that the explanation 
of the appearance of subcutaneous emplij'sema in perforated ulcer of 
the stomach or duodenum is not clear. Certainly in our case the route 
followed by the gas from the stomach to mediastinum and the sub- 
cutaneous tissues is not oljvious. 

Two theories as to the possible routes of diffusion have been advanced : 

1. Diffusion directly through the parietal peritoneum. This would 
seem to be particularly feasible in cases where the pneumoperitoneum 
Avas e.xtensive and under pressure (as in our case) and Avhere the 
parietal peritoneum Avas greatly damaged by the inflammatory process 
(as in Korach ’s ease). 

2. The diffusion of the gas from the site of perforation subserously 
(a) along the peritoneal covered ligamentous .structures about the stom- 
ach and duodenum and tlien to the neck by Avay of the mediastinum or 
via the round ligament (of the li\'er) to the umbilical region; (b) to the 
retroperitoneal areolar tissues and then around the abdominal Avail or 
up tile mediastiiuun to the neck. The cases of Eodlaha and VigA'iizd tend 
to support the first section of this theory as do the experiments of 
Podlalia on the injection of hydrogen peroxide sub.serously about the 
stomach and duodenum in eadaA-ers and in dogs. This theory requires, 
hoAvever, that certain mechanical conditions be present at the site of 
perforation: viz., a A-alvelike tiai) or an irregular linear ])erforation tliat 
Avould i)ermit tlie “pumping” of the gas into the subscrous ti.ssues from 
the stomach. 

VigA-azo® and Korach® hrouglit up the po.ssibiiity of a ruptured pul- 
monary emphysematous bleb into the mediastinum as the origin of 
cmpliysema in Podlaha’s case. The same criticism niigiit be apjflied 
to our case. Althougli tlicre Avas no roentgen ray or phvs'ical evidence of 
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lesser curvjiture near tlie eardia of Ihe stoniaeli. His cinpliysoina sub- 
.sided over a perio.d of five days. .He cxi)ired on Uie I'ourfeentli day 
witJi a Jeff stibjdironie ahsecss. Podhibn states that the perforafion is 
usually located so tlial flic gaseous eonfents of tlie stomach escape into 
the peritoneal cavity. If, however, the perforation oeeui's high on tlie 
lesser curvature, or on the jmsterior duodenal wall near the insertion 
of the hepatocluodenal ligament, and if the perforation is small with 
a flap valve or irregular wall, the gas can get info the intei'stitial tissues 
and find its way to the subcutaneous regions. Tn the case of tlie duo- 
denal ulcer it may go to the region of the unihilicus and in those iilceis 
near fhe eardia it goes to the left supraclavicular fo.s.sa. M.vfierimcntally 
in ten cadavers and in three dogs, I'odlaha donionsi rated Ihe inelliods 
of difi’usion of gases from the various parts of the stomach and duodenal 
regions by injecting hydrogen jieroxide into the snbseroiis ti.ssucs. lie 
found that from injections made in the region’ of the pylorus the mate- 
rial passed along fhe ho[)atoduodenal and round ligaments (of the liver.) 
to the region of the umbilicus. From injections made near the eardia. 
the material made its way lu-incipally by way of fhe jihrcnicoesoplingeal 
ligament and aortic hiatus into the posterior mediastinum, through the 
cleavage planes to the nock, and to fhe subcutaneous tissues. Podlahii 
gives three jiossihle reasons for fhe rarity of suheutaneous emph.vscma 
with jicrforated ulcer: 

1. Perforations on the eardia and po.stcrior wall of fhe duodenum arc 
rare. 

2. The jierforation must be small and in the form of a zig-zag Assure 
01 ' valvclike. 

3. The intersfilial connective fi.ssue must not contain loo much fat. 

ICoraclr'’' ^ in J!)27 rcjiorted Ihe ca.se of a thirty-six-ycar-old m.m who 

was seen about eight hours po.'itpciToratiou with a large pneniiiopcrito- 
neuiu and a small area of emjdiy.sema about fhe region of the nnibilicns. 
The patient ajijicarcd to be flying at that time. Korach saw fhe ciubiver a 
short time later and the cmiihysema had spread ovf'r the face, neck, b-ft 
orbit, chest wall, and over the anterior abdominal wall to the ilanks. At 
postmortem examination a large amount of gas escaped from the peri- 
toneal cavitv with a hissing sound. 'This ga.s f-.vjdodcfl, uhen ignitffl, 
with a blue flame. The gas from Ihe .subcutaneous areas behaved in n 
similar manner. On the visceral and parietal pcrifoticurn in .sc\cr.d 
places were dark necrotic jfalchc.s. There w;is ;in emphys(iri.( in tic 
peritoneal Icave.s of the me.scntery, colon, ileum, aufl roof of the me-*'n. 
lory. The stomach was dilated and the jiyjorns almost orHiiihd. Hii'h 
on the lesser eurvjiture nejii- the eardia was a large discolored area em-.- 
f.aining at its center a cireid.’ir. .snoKtIh-walled {lerl'otTition, rin r.- ’isei* 
about three liters of dark fluid in the nb/lunien corttaining jiartieb'i, 
f>rincit‘.'dly p.-irtmlh- dig.sted liread and potato, lie emp!i.''.si7' s 
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this was not a pMeginonous empliysema. He calls attention to the par- 
ticular interest of the emphysema spreading after death and to the iden- 
tification of the gas as hydrogen. He gives a presumptive formula for 
the formation of hydrogen gas from the dextrose of the partiallj’' digested 
food in the stomach. He hypothesizes also that the large amount of gas 
generated in the partially occluded stomach might have been responsible 
for the perforation. Prom the studj’- of his case, Korach believed that 
the gas diffused directly through the peritoneum where its structure 
was altered or destroyed by the inflammatory process. 

Kellogg^ in his monograph The Duodenum, 1933, deals very briefly 
with emphysema: “Emphysema of the surface of the body, which is 
infrequent, suggests perforation of the digestive tract or an injury in- 
volving the respiratory tract.” 

Examination of those recent texts and sj'^stems of surgery at our 
disposal reveals no mention of tliis unusual phenomenon. 

Prom this brief survey of the literature it seems that the explanation 
of the appearance of subcutaneous emphysema in perforated ulcer of 
the stomaeh or duodenum is not clear. Certainly in our case the route 
followed by the gas from the stomach to mediastinum and the sub- 
cutaneous tissues is not obvious. 

Two theories as to the possible routes of diffusion have been advanced : 

1. Diffusion directly through the parietal peritoneum. This would 
seem to be particularly feasible in cases where the pneumoperitoneum 
was extensive and under pressure (as in our case) and where the 
parietal peritoneiim was greatly damaged bj- the inflammatorj^ process 
(as in Korach ’s case). 

2. The diffusion of the gas from the site of perforation subserously 
(a) along the peritoneal covered ligamentous structures about tlie stom- 
ach and duodenum and then to the neck by way of the mediastinum or 
via the round ligament (of the liver) to the umbilical region; (b) to the 
retroperitoneal areolar tissues and tlien around the abdominal wall or 
up the mediastinum to the neck. The ca.se.s of Podlaha and Vigjmzo tend 
to support the first section of this theory as do the experiments of 
Podlaha on the injection of hydrogen peroxide subserously about the 
stomach and duodenum in cadavers and in dogs. This theory requires, 
however, that certain mechanical conditions be present at the site of 
perforation; viz., a valvelike flap or an irregular linear ])crforation that 
would i)ermit the “pumping” of the gas into the subserous tissues from 
the stomaeh. 

Vigyiizo'’ and Korach'' bi'ought up the possibility of a ruptured ])ul- 
monary emphysematous bleb into the media.stimim as the origin of 
emphysema in Podlaha ’s ca.se. The siime criticism might be applied 
(o our case. Although there was no roentgen ray or i)hvsical evidence of 
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.losser curviitiirc iipcir tlie cjirdia of the sloiiiiicli. His ernpliyseiiia siib- 
.sidcd over a jierio.d of five days. He exjjired on the fourteenth day 
witli a left subplu'cnic abscess. Podlalia states that the perforation is 
usually located so that, tiie gaseous contents of the stomach escape into 
the peritoneal cavity. If, however,, the perforation occurs high on the 
lesser curvature, or on the posterior duodenal rvall near the insertion 
of the hepatoduodenal ligament, and if the peiforatiou is small with 
a tlaj) valve or irregular wall, the gas can get into the interstitial tissues 
■and find its way to the subcutaneous regions. In the ease of the duo- 
denal ulcer it may go to the region of the nmbiliens and in those iiicers 
neai- the eardia it goes to the left supraclavicular fo.s.sa. E.xperimentally 
in ten cadavers and in three dogs, Podlalia demonstrated the methods 
of diffusion of gases from the various parts of the stomach and duodenal 
regions by injecting hydrogen peroxide into the snbserous tissues. He 
found that from injections made in the region" of the pylorus the mate- 
rial passed along the hepatoduodenal and round ligaments (of the liver) 
to the region of tlie umhilicu!?. From injections made near the eardia, 
the matei'ial made its way princiijally b.v wa.y of the plirenieoesophageal 
ligament and aortic hiatus into the posterior mediastinum, through the 
cleavage planes to the neck, and to the subcutaneous tissues. Podlaha 
gives three possible i-casons for the rarity of subcutaneous emphysema 
with jierforated ulcer: 

1. Perforations on the eardia and posterior wall of the duodenum are 
rare. 

2. The pei'foraiion must he small and in the foim of a zig-zag fissure 
or valvelike. 

3. The interstitial connective tissue must not contain too much fat. 

KoraclP’ ’ in 1927 I'et^orted the case of a thirty-six-year-old man who 

was seen about eight hours postperforation with a large pneumoperito- 
neum and a small area of emphj-Tsema about the region of the umbilicus. 
(1116 patient appeared to be dying at that time. Koraeh .saw the cadaver a 
short time later and the emphysema had spread over the face, neck, left 
orbit, chest wall, and over the anterior abdominal wall to the flanks. At 
postmortem examination a large amount of gas escaped from the peri- 
toneal cavity with a hissmg sound. This gas ex])loded, when ignited, 
with a blue flame. The gas from the subcutaneous areas behaved in a 
similar manner. On the visceral and parietal peritoneum in several 
places were dark necrotic patches. There was an emphysema in the 
peritoneal leaves of the mesentery, colon, ileum, and root of the mesen- 
tery. The stomach was dilated and the pylorus almost occluded. High 
on the lesser curvature near the eardia was a large discolored area con- 
taining at its center a circular, smooth-walled ]jerf oration. There weie 
about three litei’s of dark fluid in the abdomen containing food particle.s, 
principally partially digested bread and potato. He emphasizes that 
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J. E. Rhoads, M.D., Philadelphia, Pa. 

(from the Surgical Clinic of the Hospital of the University of Pennsylvania and 
the Harrison Department of Surgical Research, University of Pennsylvania) 

7 INC PEROXIDE ivas introduced for surgical use by Meleney^ in 
1935. Its peculiar value lies in its ability to liberate oxygen over 
a period of many hours which renders it nearly specific in certain 
anaerobic infections. The fact that it is practically devoid of irritant 
properties is an additional advantage of great importance. 

In 1935 Melenej"^ reported a group of cases of spreading ulceration 
of the abdominal wall associated with a hemolytic microaerophilic strep- 
tococcus. No anaerobic cultures were made from the first case in the 
group which was included on the basis of clinical similarity to the re- 
maining five. In all of these hemolytic streptococci were found on 
anaerobic culture. In two cases the oi'ganism also grew under aerobic 
conditions. 

These infections usually start from a wound, either operative or 
traumatic, and run a very chronic course. Moderate fever is frequent. 
Pain may be severe but is inconstant. The lesion presents a dirty slough- 
mg base. It slowly undermines the surrounding skin, breaking through 
to form sinuses opening a short distance from the margin of the orig- 
mal ulcer. These openings gradually enlarge to foi’m secondary ulcers, 
which finally spread and coalesce with the primary one. 

The lesions have been extremely refractory to the usual methods of 
treatment. A wide variety of antiseptics have been used udthout success. 
Repeated excision has, as a rule, been unavailing. Roentgen therapy 
l>as been tried udthout success. In the latter three cases of Meleney’s 
series, zinc peroxide was applied with prompt improvement and subse- 
quent complete healing. Later Meleney-' * reported the use of zinc 
peroxide in a variety of lesions due to anaerobic and microaerophilic 
organisms. 

Zinc peroxide is a fine powder which is not available in pure form. 
Commercial brands contain 40 to 50 per cent of the peroxide, the re- 
mainder being composed of tlie liydroxide and the oxide. There is a 
great difference in the effectiveness of the products of various manu- 
facturers which appears to be due not to the purity of the chemical 
but to an obscure diffei-enoe in the ai-ailabilify of the oxj-gen. 

U«‘co(vo<l for imbUontlon. Juno 17, 1037. 
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pulmonary disease at llie time of preliminary examination, we are unable 
to offer the final proof because necropsj’’ was refused. 

This association of emphysema with perforated ulcer does not lend 
itself to the same easy explanation that can be advanced for tlie em- 
physema that is sometimes reported following operative procedures on 
the intestinal tract or penetrating injuries of tlie abdomen becaiise in 
these situations the parietal peritoneum is broken. 

It must be said tliat the phenomenon of subcutaneous empliysema seen 
with perforated ulcer should not be confused witli the phlegmonous gas- 
eous infiltrations that sometimes occur following the retroperitoneal lac- 
eration of the duodenum, colon or rectum. 

Korach’s studies on the hj^'drogen content of the gas from the peri- 
toneal cavity and emphysematous tissues in his case arc interesting but 
inconclusive because thej^ were done postmortem. 


SUMMARY 

1. A case of perforated duodenal ulcer associated with an extensive 
pneumoperitoneum and a subcutaneous emphysema of the entire neck, 
chest wall, axillae, and upper arms is reported. 

2. The available literature regarding similar cases is reviewed briefly. 

CONCLUSION 

A completely satisfactory explanation of the occurrence of subcu- 
taneous emphysema in rare eases of perforated stomach or duodenal 
ulcer is not available at the present writinsr. 
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ymc PEROXIDE was introduced for surgical use by Meleney^ in 
1935. Its peculiar value lies in its ability to liberate oxygen over 
a period of many hours wbicli renders it nearly specific in certain 
anaerobic infections. The fact that it is practically devoid of irritant 
properties is an additional advantage of great importance. 

In 1935 Meleney’ reported a group of cases of spreading ulceration 
of the abdominal wall associated rvith a hemolytic microaerophilic strep- 
tococcus. No anaerobic cultures were made from the first case in the 
group which was included on the basis of clinical similarity to the re- 
maining five. In all of these hemol 3 'tic streptococci were found on 
anaerobic culture. In two cases the organism also grew under aerobic 
conditions. 

These infections usually start from a wound, either operative or 
traumatic, and run a very chronic course. Moderate fever is frequent. 
Pain may be severe but is inconstant. The lesion presents a dirty slough- 
ing base. It slowly undermines the surrounding skin, breaking through 
to form sinuses opening a short distance from the margin of the orig- 
inal ulcer. These openings gradually enlarge to form secondary ulcers, 
which finally spread and coalesce with the primai-y one. 

The lesions have been cxtremelj'^ i-efractoiy to the usual methods of 
treatment. A wide variety of antiseptics have been used without success. 
Repeated e.xcision lias, as a i-ule, been unavailing. Roentgen therapy 
lias been tried williout success. In the latter three eases of Meleney’s 
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quent complete healing. Later Mcleney==- * reported the use of zinc 
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mainder being composed of the lydroxido and the oxide. Tliere is a 
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pulmonary disease at the time of preliminary examination, we are unable 
to offer the final proof because necropsy was refused. 

This association of emphysema with perforated ulcer does not lend 
itself to the same easy explanation that can be advanced for the em- 
physema tliat is sometimes reported following operative procedures on 
tlie intestinal tract or pc 2 ietrating injuries of the abdomen because in 
these situations the parietal peritoneum is broken. 

It must be said that the phenomenon of subcutaneous empliysema seen 
with perforated ulcer should not be confused witli the phlegmonous gas- 
eous infiltrations that sometimes occur following the retroperitoneal lac- 
eration of the duodenum, colon or rectum. 

Korach’s studies on the l^'drogen content of the gas from the peri- 
toneal cavity and emphysematous tissues in his ease are interesting but 
inconclusive because they were done postmortem. 


SUMMARY 

1. A case of pei'forated duodenal ulcer associated with an extensive 
pneumoperitoneum and a subcutaneous emphysema of the entire neck, 
chest wall, axillae, and upper arms is reported. 

2. The available literature regarding similar cases is reviewed brieflJ^ 


CONCLUSION 

A completely satisfactory explanation of the occurrence of subcu- 
taneous emplijmema in rare cases of pei-forated stomach or duodenal 
ulcer is not available at the present VTitinR. 
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ginning the treatment and to facilitate epitlielization with pinch grafts 
soon after the nicer has become clean and started to granulate. 

During the past two years, two patients with chronic leg ulcers in- 
fected -ndth microaerophilic hemolytic streptococci have been admitted 
to the Hospital of the University of Pennsylvania. Since they demon- 
strate the great value of zinc peroxide, the salient points of their his- 
tories have been included. 

Case 1. — The patient (B. K.) was a twenty-two-year-old man who developed an 
indurated infected area over the left tibia in March, 1936. This was incised early 
•n April. After it had drained for three weeks without tending to heal, the patient 



2 — R. R Rncl-result of ulcer .shown in Fifr. 1 after trc.atment with zinc 

peroxide. 

cjuuc to the Surgical Out-Patient Department of the Hospital of the University of 
Pennsylvania, on April 27, 1930. At that time there were two shallow punched-out 
idcer.s about y, of an inch in diameter, situated close together over the left tibia. 
These were treated witli gelatine boots for one month with eoni])loto licaling of 
one ulcer but not of the other. This remained open and in the course of a few 
Weeks extended tind the skin in an adjacent area broke down. 

The areti was drained on May 2S, 1930, and for two weeks thereafter clean 
granulation tissue formed at the base. There was, however, a marked cellulitis 
about the ulcer which persisted. Three x-my treatments were given with transient 
improvement. On .lime 19 another ideer formed 0..') em. below the old one. On 
dune 20 it was noted that the adjaecnf skin was being undermined, and this area 
was excised. Daring the next few weeks the nleers coalesced to form an area 
O..') em. by S..! cm. with a few .siiiall sinu'-es opening ncarbv. 
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A simple test suggested by Meleney* for determining whether a given 
lot is effective consists in shaking a few grams of the powder in a test 
tube filled witli water and allowing it to stand. The effective zinc perox- 
ide forms a suspension which precipitates rapidlj', leaving the super- 
natant liquid clear, and forms visible bubbles of oxygen in the precipi- 
tate 'wnthin two or three hours. 

On the basis of the information at hand, the product of the DuPont 
Chemical Company, of Niagara Palls, New York, prepared for medicinal 


Fie- 



• . f Mi'll, I p Tlie manufacturers advise heating the 

purposes is the most leliable. ^ 

powL- to 140° C. for four hours shortly foie ffj 

It is applied in the form of a t un pas ^ jjjj ^inc oxide 

should be covered with wax paper or ^o„ided by 

t°“ o1 reX'i'^Sshoidd be removed once a day and replaced 
llic Univei-sity of Pennsylvania to debride tlie ulcer j 
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ginning the treatment and to facilitate epithelization with pinch grafts 
soon after the ulcer has become clean and started to granulate. 

During the past two years, two patients with chronic leg ulcers in- 
fected with microaerophilic hemolytic streptococci have been admitted 
to the Hospital of the University of Pennsylvania. Since they demon- 
strate the great value of zinc peroxide, the salient points of their his- 
tories have been included. 

Case 1. — The patient (E. K.) was a twenty-two-year-old man who developed an 
indurated infected area over the left tibia in March, 1936. This wa.s incised early 
in April. After it had drained for three week.s without tending to heal, the patient 



Fie. 2 — R. I.:. End-result of ulcer .shown in Fip. 1 after treatment with zinc 

peroxUlc. 

came to the Surgical Out-Patient Ilepartnient of the Hospital of the Universitj- of 
Ecnnsylv.-inia, on April 27, 1936. At that time there were two .shallow punched-out 
uleer.s about % of an inch in diameter, situated close together over the left tibia. 
Tlio.se were treated with gelatine boots for one month with complete he.aling of 
one ulcer but not of the other. This remained open and in the cour.se of a few 
"eek.s extended and the skin in an adjacent area broke down. 

The area was drained on May 2S. 1936, and for two weeks tlieieaftor clean 
Rranulation tissue formed at the base. There wa.s, however, a marked cellulitis 
about the ulcer which persisted. Three x-ray treatments were given with fnansient 
improvement. On .lune 19 another ulcer formed 0.5 cm. below the old one. On 
dune 26 it was noted that the adjacent skin was being undermined, and this area 
'vtis excised. During the m'Xt few weeks the ulcers coale.sccd to form an area 
ti.5 cm. by 3.5 cm. with a few sinsill sinuses opening ncarbv. 
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admitted to tiio surgical wards. At that time 
ho ulee. had ho appearance shorn, in Fig. 1 and measured 8 cm. in iZVZ^ 
3.5 cm. in width. X-ray of the tibia and fibula was negative. 

cnlhirn fnT V 'n Uemolytie streptococci in pure 

alTi d ’’’’f ^"-^aWcany. On Aug. S zinc peroxide paste was 

applied. A fresh paste was prepared each day and the ulcer covered with it 
Improvement was noted within three days. 


By Aug. 13 nearly the wliolo area was cpithelized. The remainder was clean 
and pinch grafts were applied. A number of these grew and epithelization was 
complete on Aug. 20. The patient was last seen in April, 1937, The ulcer has 
remained healed and painless (Fig. 2), 



Fip. 3 U H. Leg- ulcer due to microaerophillc hemolytic streptococci. This ulcer 

started over three months earlier from a minor abrasion. 

Case 2.— L. H., a white woman, thirty-seven years of age, was admitted to the 
Hospital of the University of Pennsylvania on March 4, 1937, with an ulcer 5.5 cm. 
long and 3.5 cm. wide on the right leg. It was situated over the subeutancous 
portion of the tibia about 5 inches below the knee. 

The lesion started from a slight abrasion caused by bumping a chair Dec. 16, 
1936. At first there was considerable swelling and redness. Drainage started 
at the end of a week. After Jan. 1 the patient stayed in bod and the swelling 
subsided. Treatment consisted in salves, hot wet dressings, and Scharlach B. 

At the time of admission to the hospital the nicer was 0.5 cm. deep and irregularly 
oral in shape (Pig. 3). The edges were ragged and the bottom was covered with 
unliealthy granulation tissue covered with pus. 

X-ray examination showed no underlying bone pathology. 






BHOADS: ZINC PEROXIDE IN MICROAEROPHILIC INFECTIONS 941 


A culture was taken and the unhealthy granulations and a portion of the edge 
of the ulcer excised and studied histologically. The culture showed hemolytic strepto- 
cocci both aerobically and anaerobically. The pathologist reported the excised 
tissue as a nonspecific ulcerative granuloma. 

The ulcers were covered with a thin paste of zinc peroxide which was renewed 
daily. Clean granulations grew up from the bottom. On March 11, 1937, seven 
Staige-Davis grafts were taken from the thigh and placed on these granulations. 
All the grafts took and the wound was about half covered with epithelium at the 
time the patient left the hospital on March 18. 

Five days later the whole area was covered except for a spot 8 mm. in diameter. 
Healing was complete on April 2, 1937, and the patient has remained well (Fig. 4). 



Fie. 4. — L.. H. Ulcer shown In FIs’. 3 after treatment with zinc pero.vlde. 

In. neither of these cases was the organism an obligate anaerobe. The 
ulcers were not on the abdomen and the patients were nearly afebrile. 
Othenvise, they correspond very closely to the original cases described 
by Sleleney. While a majority of the cultures obtained by Meleney 
grew only under anaerobic conditions, two of them also grew in the 
presence of air as those did. In later reports Meleney^- has described 
ulcers in locations other than the abdomen which have apparently had 
the .same etiology as those in his eaidier paper and have responded to 
the same treatment. 

Ilcccntly n patient presented Jiimseif for treatment of a chronic high 
perirectal abscess which began just below the promontory of the sacrum 
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idcor had the appearance ahorm in Pig. l and measured 8 cm. in length and 
3.5 cm. in width. X-ray of the tibia and fibula was negative. 

Pus from the ulcer was cultured and showed hemolytic streptococci in pure 
culture both aerobically and anaerobically. On Aug. 3 zinc peroxide paste was 
applied. A fresh paste was prepared each day and the ulcer covered with it 
Improvement was noted within three days. 


By Aug. 13 nearly the whole area was epithelized. The remainder was clean 
and pinch grafts were applied. A number of these , grew and epithelization was 
complete on Aug. 20. The patient was last seen in April, 1937. The ulcer has 
remained healed and painless (Pig. 2). 



FiP. 3 , jl. hGS ulcer due to microaerophilic hemolytic streptococci. This ulcer 

started over three months earlier from a minor abrasion. 

Case 2.— L. H., a white woman, tliirty-seven years of age, was admitted to the 
Hospital of the University of Pennsylvania on March 4, 1937, with an ulcer 5.5 cm. 
long and 3.5 cm. wide on the right leg. It was situated over the subcutaneous 
portion of tliG tibia about 5 inchos beJow tliG knee. 

The lesion started from a slight abrasion caused by bumping a chair Dec. Ifi, 
1936. At first there was considerable swelling and redness. Drainage started 
at the end of a week. After Jan. 1 the patient stayed in bed and the swelling 
subsided. Treatment consisted in salves, hot wet dressings, and Scharlac i . 

At the time of admission to the hospital the ulcer was 0.5 cm. deep and irre^larly 
oval in shape (Fig. 3). The edges were ragged and the bottom was covcrc ni i 
unhealthy granulation tissue covered nith pus. 

X-ray examination sliowed no underlying bone patliology. 
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Recent Advances in Surgery 


Conducted by Alfred Blalock, M.D. 


RECENT ADVANCES IN THE TREATMENT OF 
VARICOSE VEINS* 

George Summers Johnson, M.D., NASH^^LLE, Tenn. 

(From the Department of Surgery, Vanclerhilt University) 


INTRODUCTION 

■T^HE following discussion is confined to varices of the lower extremi- 
* ties. Only that treatment whieh deals with the varieosities them- 
selves will be discussed. No attempt will lie made to discuss the 
treatment of varicose ulcers other than the removal of the cause. 
Thrombophlebitis or other allied diseases of the venous system of the 
lower extremity will not be considered. 

No attempt is made in this paper to cover the entire development of 
the treatment of varieosities. The general historical development is 
outlined and the more important phases of modern therapy are empha- 
sized. 

There has never lieen any wliolly satisfactory treatment for varicose 
veins of the legs. This fact is emphasized by the numerous different 
treatments or modifications of treatments advocated and by the ' en- 
thusiasm with which new treatments or new modifications have been 
seized upon. In all types of therapy tried there has been a relatively 
large percentage of recurrences in cases followed any length of time, 
in spite of the fact that the immediate results of most types of treafmcnl 
have usually been encouraging. It seems the most logical reason for this 
state of affairs is that many types of therajiy have been devised without 
taking into consideration the undcrl,iing pathology of various veins. 

No tvpes of therajiy carried out for the relief of varicose vein.s of the 
lower extremities arc new at the iirc.sent time. All have been tried out 
before, have been discarded, and ha%o icap])cai‘od. Their reappearance, 
hoM'ovcr, has been marked by a distinct increase in the knowledge of the 
fundamental factors concerned and A\ilh more knowledge of the proper 
selection of cases, as well as purely technical improvements. 


tllSTORV Ol' THE TREAT.MENT OF VARICOSE VEIN.S 

The recognition and the treatment of varicose veins of the lower e.\- 
tremitics is as old as medical literature. Tlijiiiocratcs''' de.seribed a 
method of obliteration ol a varix by jia.ssing needles into the vein.s. It 

i^,.|v.-,l f''!' eiilillcntlnn. Nov. in.w, 
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and from wliieli a nonlicmoljdic streptococcus was cultured by anaerobic 
methods. Tlie abscess opened into the rectum about 4 inches above the 
anus. 

In this ease zinc peroxide was diluted to the consistency of whitewash 
and administered daily as a low retention enema in amounts of 3 to 
6 ounces. 

CONCnUSIONS 


Two typical cases of chronic undermining ulcer due to microaerophilic 
hemolytic streptococci arc presented. Both healed rapidly after tlie 
use of zinc peroxide. 

Zinc peroxide may be intiodueed into the large bowel with impunit}' 
and has proved useful in a case of perirectal abscess associated with 
a nonhemolytic streptococcus which gi-ew anaerobically. 

In the infrequent but refractoiy ulcers described above, zinc peroxide 
is nearly specific. As no other fonn of treatment, has proved satisfac- 
tory in these eases, it is a needed addition to the surgeon’s pharma- 
copoeia. 
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INTRODUCTION 

T he following discussion is confined to varices of the lower extremi- 
ties. Only tliat treatment ivJiieh deals ivith the varicosities them- 
selves will be discussed. No attempt will be made to discuss the 
treatment of varicose ulcers other than the removal of the cause. 
Thrombophlebitis or other allied diseases of the venous system of the 
lower extremity will not be considered. 

No attempt is made in this paper to cover the entire development of 
the treatment of varicosities. The general historical development is 
outlined and the more important phases of modern therapy are empha- 
sized. 

There has never lieen any wholly satisfactory treatment for varicose 
veins of the legs. This fact is emphasized by the numerous diffdrent 
treatments or modifications of treatments advocated and by thc eh- 
thusiasm with which new treatments or new modifications have been 
seized upon. In all types of therapy tried there has been a relatively 
large percentage of recurrences in cases followed any length of time, 
in spite of the fact that tlie immediate results of most ty]ies of treatment 
have usually been encouraging. It secnis the most logical reason for tin’s 
state of affairs is tliat many t>T>es of theraiiy liave been devised without 
taking into consideration tlic underlying patliology of various veins. 

No types of tlierapy carried out tor the relief of varicose veins of tlie 
lower extremities arc new at the jire.sent time. All have been tried out 
before, have been discarded, and ha\e reappeared. Their reajijiearanee, 
however, has been marked by a distinct increase in the Icnowledge of the 
fundamental factors concerned and vith more knowledge of the jiroper 
selection of cases, as well as inirely technical improvements. 

nl.STORY OF THE TREAT.MK.NT OF V.MUCO.Si; Via.N.S 

The recognition and the treatment of varico.se veins of the lower c.\-- 
tremities is as old as medical^ literature. Tlippocrates^-' de.serihod n 
method of obliteration oi a \arix by pa.ssing needles info the veins. It 
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IS interesting to note tliat tins first recorded attempt to treat varicose 
veins was an attempt to obliterate them in situ and is of course exactly 
t le same in theory as the modern so-called injection treatment of varicose 
veins. 


Mayo/- in speaking of the history of the treatment of varicose yeins, 
mentions puncture with the Paquelin cautery or with the clcctrocautery, 
cutaneous and subcutaneous suture and ligature as practiced by Valpeau 
and Delpech. These were also methods of obliterating A-eins in situ 
Avhich depended upon thrombosis followed by fibrosis. 

The first surgical interference that is referred to in the literature is 
the ligation of a varicose vein above an ulcer, performed by Celsus’^ 
in the first century. This has also been referred to bj- Edwards/^ who 
further states that the same procedure ivas carried out for the same pur- 
pose by Pare in 1579 and by Hmve in 1797. De Taliats^® states tliat 
Howe advocated ligation of Amins aboA-e ulcers and that his results Avere 
excellent except for the sepsis following operation. Brodie’'* in 1846 
emphasized the rationale of ligation, especially the saphenous, but also 
recommended other methods of blocking the Amin, such as by compresses 
or tampons (also referred to by Waimaeld®®). In 1891 Trendelenburg^®® 
adAmcated ligating the saphenous Amin aboAm the knee for the relief of 
sjonptoms due to A’aricose veins. 

Since that time the operation has been reconmiended bj^ numerous 
other surgeons, most recently by De Takats,='’ in conjunction Avith 
injection. EdAvards®® gives an extremely interesting chart shoAAung 
the approximate site of ligation practiced by different men. It is 
interesting to note that Avith feiv exceptions the more modern tlie 
surgeon, the higher the site of ligation. As has been stated, ligation alone 
of the saphenous vein or of one of its ti-ibutaries has never proved a 
Avholly satisfactory procedure. Lower ligation merely shut off the back- 
floAV of blood aboAm one certain point, usually an ulcer, and tlierefore im- 


proved the circulation at that point. The extremity as a Avhole, how- 
ever, still retained varicosities. Although the improvement Avas often 
sufficient to heal the ulcer, collateral circulation would usually form 
around the obstruction and the condition Avoidd reAmrt to its original 
status. With the development of surgerj- in general and especially Avith 
the decrease in danger from infection, more complicated operations were 

devised. . ■ ^ e 

Schede®® in 1877 described his operation, Avhich consisted of a more or 

less extensive division between ligatures of the supeijcial veins above 
an ulcer. In 1884 Madelung®’ published the method Avith which Us 
name is associated. This consisted in the 

entire greater saphenous vein and of as many of its branches as seemed 


indicated. . . - 

Thus, for a time, there were three umll-reeognized operations 
Amricose veins : those of Trendelenburg, Schedc, and Madelung. ticn- 
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erally speaking, tlie two former operations seem to have given rather 
disappointing results, and the later operation was of greater magnitude 
than many cared to undertake. Miller'* in 1906 reviewed the results 
of these three operations as carried out at the Johns Hopkins Hospital. 
He stated that tlie Trendelenburg operation had been carried out on 
nineteen patients, and the Madelung on only five. He further stated 
that these five eases were all from among the early admissions to the 
hospital and could not, therefore, be traced. He thought this un- 
fortunate, since he considered that probabb' this t5T)e of operation was 
followed less frequently by recurrence than either the Trendelenburg or 
the Schede operation. 

In 1899 Casati, referred to by Miller,'* described a method of tearing 
out the vein through multiple short incisions. In 1905 Keller'® advocated 
stripping the saphenous vein. For this he used a small vdre, which 
stripped out the vein subeutaneousb’’ by completely everting it. A year 
later C. H. Jlayo"® introduced the vein-stripping operation that has been 
most vddelj'- used. Another modification of this operation is that devised 
bj’’’ Babcock,® the principle in all cases being the complete extirpation of 
the great saphenous vein without extensive incision and dissection. 
Stripping the veins below the knee is impracticable or impossible because 
of the complicated and frequent branching of the veins. 

The most satisfactory operative procedure finaUj'' evolved combined the 
stripping of the entire saphenous vein aboA'e the knee and the extirpation 
en masse bj’' dissection of all the veins below the knee. This operation has 
been particularly advocated by Brooks,^' Homans,**'* • and many others. 
The complete operation is seldom used now, but it was the procedure of 
choice until a comparatively few years ago. It is interesting to note that 
Keller,'®- '* who has been mentioned as one of the first to perfect an 
operation for vein stripping, described in 1924 an ingenious method of 
obliterating veins by suture. He used this on the varicosities of the 
lower leg in connection with the stripping of the saphenous vein. This 
procedure was essentially obliteration by thrombosis without extirpation. 
It had many advantages over tlie complete operation as described above, 
the chief objections to coiujilcte extirpation of the veins below the knee 
being prolonged liospitalizalion, the usual requirement of a general 
anesthetic, the danger ot infection and embolism, and the danger of 
sloughing of skin fla[)s with delayed healing. The results of the complete 
operation (stripping of the saphenous vein and extirpation of the 
varicositii-s) were excellent. The magnitude of the procedure, liowever. 
was out of proportion to the seriousne.ss of the condition. 


nisTOHV or the i.nmectio.v tkeat.mk.vt of varicose veins 

The treatment of varicosities by injecting into them some thrombus 
producing ag.-nt is of cour.se the same in principle as (he ones prcviouslv 
described as methods used to obliterate the veins in situ. The actual in'. 
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.^OQt'ion oi' vaneoso veins, Iioweycr, depended upen and soon followed the 
jtiyention of the Pravaz sjwinge in 1851. According to De Takats and 
Quint,'® Pl•a^■az injected perchioride of iron into varicose veins as earlv 
?s 1853. In 1855- Desgranges=® injected six cases of varicose veins with 
iodotaiinic solution. These injections were without accident, hut ap- 
parently they were accompanied by a great deal of pain. In these early 
days of injection treatment there were probably a relativelj' small number 
of eases treated and these mostly in European clinics. Many different 
solutions were used, however, among them being alcohol in various solu- 
tions, Lugol’s solution and phenol (De Takats, Quint, Tillotson,^^ and 
Crittenden-^ and Blackford®). These attempts fell into disrepute be- 
cause of the severe reaction due to the toxicity and extremely irritating 
properties of these drugs. Sepsis may have played some part in these 
early attempts, but most of the solutions used at that time were 
.strongly antiseptic. 

In the latter 1870 ’s there was developed in Continental clinics, par- 
ticularly in Vienna, what Colt*' refers to as "the era of perivenous injee- 
^jpn.” This applied not only to varicose veins, but to hemorrhoids, 
rfjgtal prolapse, varicocele, etc. In these were used such solutions as 
e.rgot, alcohol, iron perchioride, chloral, phenol, etc. This type of 
treatment caused obliteration of veins in situ by fibrosis and was in 
reality much more similar to the older methods of olfiiteration previously 
mentioned than to the treatment wc now speak of as injection treatment 
of veins. This tj^JC of treatment has of course been entirely given up 
in the case of varicose veins, but it is exactly the same as used today 


in the injection treatment of hemorrhoids and varicocele, except for the 
solutions used.. It is rather important to emphasize that the obliteration 
of varicose veins by the intravenous injection of a thrombus-producing 
substance as practiced at the present time is entirely different in principle 
to the injection treatment of hemorrhoids, varicocele, hj'droeele, and 
hernia. The latter is based upon exactly the same principle as treat- 


ment of varices by perivenous injection; viz., the setting up of a severe 
iiiflammator.v process and the production of a large amount of sear tissue 
which by . its contraction obliterates veins, venous sinuses, or serous 
cavities. The treatment of varicose veins by perivenous injection was 
found to be whollv unsatisfactory (Colt**). 

The recent development of the treatment of varicose veins by infec- 
tion was given, impels by Sicard,-- - Model,- and Linser-' - and then- 
eoworkers. Sicard and his eoworkers and Lmscr 
sclerosing properties of drugs used in the treatment of sypluh.s. Swaic 
in 1922 reported curing varices by the inject, ion of sodium 
later using other solutions. Linser'® noted the excellent 
bosis and obliteration sometimes produced by L rc- 

of biehl 02 -ide of mei-ciir.v in the treatment of s.vpluhs. I** • ' 

poyted the'siicee.ssfnl treatment of varico.se veins by this method a u 
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1925®^ reported the same tiling, using 15 to 25 per cent sodium chloride. 
De Takats and Quint^® give credit to these men for the development of 
the use of hypertonic solutions in the treatment of varicose veins. The 
therapeutic connection between varicose veins and sjT)hilis was carried 
a step further by Borcherds,® who in 1927 reported curing a patient 
simultaneously of varicose veins and sjqihilis by intravenous injection of 
salvarsan.- B’rom' this time on until recently, most of the advances in the 
injection treatment, of varicose veins had to do almost entirely with the 
solutions used. 


SOLUTIONS 

Up to the time of Sicard and Linser the various solutions of mercuric 
salts had perhaps been the most widely used of all solutions, the chief 
objection to them being their toxicity which necessarily limited the 
dose given. There were other disadvantages, but these were largely 
shared by all solutions used until more recently. In 1919 Zirn’®® and. 
others reported the successful use of 1 per cent sublimate of mercury, and 
in. 1922 Fischer®® reported the successful use of mercuric chloride. 
After the sclerosing effects of the various hypertonic solutions were 
reported in the early 20 ’s and after the toxic effects of mercury had been 
emphasized, the solutions most commonly used were as follows : 

1. The nontoxic lij-pertonic solutions of the various sugars and 
sodium chloride, the most popular of tlie.se becoming hypertonic sodium 
chloride, hypertonic glucose or dextrose, and mixtures of the hypertonie 
solutions of sodium chloride and glucose. 

2. Sodium salicylate, sodium citrate, and solutions of some ciuinine 
salt, usually the hydrochloride, the latter being usually combined with, 
urethane. 

These solutions are put up by various pharmaceutical houses in 
various strengths and combinations and under various trade names. 

The literature dealing with tlie use of the various solutions became 
enormous. In 1924 Troisier'"* reported using .sodium citrate. In 1925 
Bardy® recommended the use ot quinine .solution. Jlcisen'® in 1927 
recommended a mixture of .sodium salicylate 25 per cent and sodium 
chloride 10 per cent. In the .same year. IMcPhectcrs"® favored 20 per 
cent sodium chloride. In 1928 Colt'- reported the succe.ssful u.se of 
.sodium salicylate with no bad results, except pain at the time of in- 
jection. 

Alexander.' writing in 1926, reported good rc.sull.s with sodium 
salicylate. Sehmior'"’ in 1930 recommended sodium chloride, but 
warned against sloughing: in the same year St uebner"' rc])ortcd excellent 
results using sodium salicylate. In the .same year While'"' reported 
using (|uininc hydrochloride and urethane: Cattell''*' recommended 
quinine urethane .solution in 1931, as did Uewis=® in 1932, 'Kilbourne'® 
in 1930. and Weeks and Mueller'"* in 1932. 
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In general the quinine urethane solution became more popular in 
European clmics than in American, and to a lesser extent this was true 
of sodium citrate and sodium salicylate. The hj'pertonic sugar and 
sodium chloride solutions and their combinations became more popular 
in America. These solutions were especially recommended by Mc- 
Pheeters''-^ and De Takats=«-”» and many others up until fairly recently. 

In general, quinine solutions have the advantage of causing a certain 
and very firm thrombus following the injection of a small amount of 
material. The disadvantages are their toxicity and the danger of slough- 
ing when a small amount is injected outside the vein. The pain caused 
by their injection is also a disadvantage. This latter, however, is largely 
overcome by the addition of urethane to the solution. More or less tlie 
same advantages and disadvantages, each less marked, are found in the 
use of sodium citrate and sodium salicylate, the latter being more 
popular. Hypertonic sodium chloride is less efficient, apparently, as a 
thrombus producer than the above solutions, but is relatively nontoxic, 
although large doses have been followed by- hematuria. Much larger 
amounts must be injected into the tissues to produce sloughing. It does 
not cause pain at the site of injection, bnt it does produce severe cramp- 
ing pain in the extremity. Hypertonic sugar solutions are apparently 
still less efficient as thrombotic agents. They are nontoxie, however, 
may be injected into the tissues in relatively large amounts before 
producing a slough, and cause little or no pain at the time of injection. 
The higher concentrations are, however, likely to be somewhat harder 
to handle because of viscosity. 

Various combinations of sugar and saline solutions seem to offset the 
disadvantages of each, but they still have the drawback of being rather 
inefficient as thrombus producers. Where these solutions have been used 


almost exclusively, occasional use of sodium citrate or quinine urethane 
solutions has been resorted to where the others failed to cause thrombosis 
(MePheeters,®* De Takats=®). Delater and Chailly=^ and Dunhar^= also 
recommended using various solutions for different tj'pes of cases. 

More recently the search for a more ideal sclerosing agent lias 
centered mainly around the solutions of fatty acids or the salts of these 
acids The most popular of tliese is now sodium morrhuate, usuaUy 
the 5 per cent, occasionally the 10 per cent, solution. This solution was 
first referred to by Eogers and Murkegee®” in 1919 in the treatment of 
leprosy, and in the same year Eogers®® described its preparation. It was 
also used in the surgical treatment of tuberculosis. Its preparation 


was also described by Cutting*® in 1926. _ 

Higgins and KitteP*" were the first to use sodium morrhuate m tJm 

injection treatment of varicose veins. It was 

a sclerosing agent in the same year by Eogers.®^ In 1932 and 

Nach’”® reported 600 eases receimng injections of J per cent 
morrhuate, using as a rule 2 to 5 c.c. They stated that its in.iection 
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caused no cramping pain, was the least likely of the solutions thus far 
used to cause sloughing, was nontoxic, and was a good thrombus pro- 
ducer. 

In 1932 Kilbourne, Dodson, and Zeiler=® published an important 
paper dealing ivith the toxicity, slough-producing properties, and bac- 
terial action as related to phlebitis and embolism of various solutions 
used in the injection of varicose veins. They concluded that bichloride 
of mercury was too toxic; metaphane was less toxic and less likely to 
cause sloughing. Sodium chloride and glucose were nontoxic, relatively 
painless, and less likely to cause sloughing than the quinine and salicylate 
solutions, but they had the disadvantage of being nonbactericidal. They 
found sodium salicylate to be an excellent thrombus producer, but it 
produced cramping pain at the time of injection and was likely to pro- 
duce sloughs. Lithium salicylate was painless but more toxic. They found 
quinine urethane excellent except for its toxicity and the danger of 
sloughing. They found sodium morrhuate to be nontoxic, less likely to 
produce serious sloughing, efficient as a thrombus producer, but having 
the disadvantage of being nonbactericidal. 

Smith®=' endorsed sodium morrhuate and reported more than 2,000 
injections with no sloughs or other complications and a lower incidence 
of recurrence. Tournay°® in 1933 favored the use of sodiiun morrhuate. 
However, although sodium morrhuate produced an excellent tlu’ombus, 
was nontoxie, painless, and less likely to produce a slough, it was found 
to have one objection — some individuals were sensitive to it. "Warning 
of the danger of this was given by Zimmerman.^'’® 

In 1934 and 1935 Ochsner and Blaliorner'’’ published the results of 
experimental work on twenty-nine solutions. They found that sodium 
morrhuate injected into the veins of dogs was the most efficient thrombus- 
producing solution of the twenty-nine solutions tried. Sodium gyno- 
cardate was second. As a whole, they found sodium morrhuate Searle to 
be the best solution tried. In 1934 Cooper’® published a report of more 
than 35,000 injections of various solutions in 3,164 cases. He repoi-ted 
293 cases of extensive and recurrent A'aricose veins treated by pre- 
liminary ligation and subsequent injections. Of the various solutions 
he had tried, he recommended sodium morrhuate. 

In 1935 Colt and others’® preferred salieylate solutions and found 
sodium morrhuate less effective. In the same year Christie’® advocated 
the use of quinine urethane, sodium salicylate, and 5 per cent sodium 
morrhuate. He issued a warning against the danger of the latter, which 
he stated had caused fatalities. Specific fatal cases were not, however 
reported. In the same year Barker* stated that sodium morrhuate 
was preferred at the Jlayo Clinic. Praver and Becker®® in I935 
studied the sensitization phenomena following the injection of sodium 
morrhuate. They rcjiorted that 7 of 175 patients receivin" 783 inic 
tions of sodium morrhuate showed .sensitization reactions. '’Probstein*® 
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ill 1936 also reported several cases of sensitization reactions but no 
deaths folloiving tlie use of sodium morrliuate. In the same year 
Willauer’'’® also recommended sodium inorrhuate. 

Proehlieli and Henriksoii^’’ in 1935 recommended sodium ricinoleatc 
as did Postlethwaite^” the following year. They used a 2 per cent solu- 
tion and found it to bo effective at tlirombus production and less likely 
to produce reactions tlian sodium morrliuate. 

Recently Biegeleiseii' lias published the results of evaluating four 
new fatty acid solutions. He concludes: “The use of fatty acid salt 
solutions is an advance toward safer and more efficient sclerosing 
therapy. ’ He presents four new solutions.- (1) moru-quin, a loose 
chemical eoniposition of sodium morrhiiate and quinine, which he be- 
lieves is a new and useful solution; (2) oleate quinine, coinbiiiing 
potassium oleate and quinine, a stable mixture which he finds to have a 
uniform sclerosing power; (3) sylnasol, the fatty acid salt of psyllium 
seed oil, which he finds resembles sodium morrliuate in its action on 
veins; and (4) monoethanolamine oleate, a synthetic compound which 
he believes at present to be the most efficient sclerosing agent for the 
treatment of varicose veins. 

Very recently Johnston,'*''' in a paper dealing with ligation and retro- 
grade in.iection, states that he uses 5 per cent sodium ricinolcate in 
doses of 4 to 10 c.c. 

The situation in regard to solutions can be summed up as follows : As 
a whole the solutions of the salts of fatty acids seem to liave more ad- 
vantages and fewer disadvantages than any of the previous older solu- 
tions used. Of these, sodium morrliuate has been most widely used and 
has been found on the whole to be very satisfactory. It is perhaps 
more popular in America than abroad (Riddoch®^). It has been shown 
both experimentally and clinically to be superior to other solutions, 
with the possible exception of sodium ricinolcate. The latter, however, 
has been less widely used. The newer solutions described by Biegclciscir 
are extremely interesting and we hope may prove satisfactory. Cerfainl.v 
sodium morrhuate is not an ideal solution, but it seems to be the best 
that has been used so extensively. Its greatest disadvantage lies in the 
sensitization reactions occasionall.v seen. In our experience these have 
been extremely rare and not at all alarming. We do not believe that the 
disadvantage pointed out by Kilbouriic and his coworkers,'*’ namely, its 
not being bactericidal, should counteract other obvious advantages. 
Proper technique should make the danger of contamination as i e 
as in any intravenous thcrap.v. Proper selection of cases will largely rule 
out injecting veins alread 3 ’' the site of a thrombophlebitis. 

MOST ACCEPT.lBLE METHODS OF TKEATMEXT AT THE PRESEXT TIME 

The recent advances in the treatment of varicose veins of niost im- 
portance have to do with various combinations of operative and injcc- 
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tion therapy. In many therapeutic procedures no attempt has been made 
to correct the fundamental conditions in varicose veins. This is, in large 
measure, the reason for failures with the older operative procedure and 
the injection treatment. 

The superficial veins of the lower extremity dilate because of in- 
creased pressure. This may be due to obstruction of the deep venous 
system, such as occurs in thrombophlebitis. In this case the dilatation 
is merely compensatory. This type, of course, is rarely amenable to 
treatment. The same thing may occur during pregnancy because of 
pelvic pressure obstructing the venous return from the legs. In this case 
the pressure, acting on veins with relatively weak walls, gradually 
breaks dmvn all elasticitj^ of the vein walls and the dilatation becomes 
permanent. When this occurs, the valves also become incompetent. 
In other eases there is no obstruction, but long periods on the feet with 
resulting increase in venous pressure in the loiver extremities cause 
dilatation of the superficial venous sj'stem. An especially important 
factor is the inherent weakness of the veins in some individuals. Once 
this dilatation has gone far enough to cause the valves in the great 
saphenous vein to become permanently incompetent, the condition is 
self-propagating. 

It has been pointed out by many observers that what actually occurs 
in the classical case of varicosities of the great saphenous system with 
incompetent saphenous valves is not an increase in pressure or stasis 
but an actual reversal in the direction of the flow. 

Brodie'® in 1846 described the reflux of reverse flow in the saplienous 
vein which occurs after emptying the vein, obstructing it, and quickly 
removing the obstruction. This was described by Trendelenburg some 
fifty-five years later and the sign given his name. Brooks” emphasized 
the evident actual reverse flow down the saphenous and into the deep 
circulation. In 1927 Berntsen"’ pointed out that the surgical treatment, 
to be effective, must keep the.sc fundamental principles in mind. The 
pathology of abnormality of the venous circulation in the varicose ex- 
tremity was beautifully descril)cd by De Takats, Quint, and coworkers=< 
in 1929. Schmier*” in 1930 demonstrated the reverse flow in the venous 
circulation by intravenous injection of substances opaque to .x-rays and 
following their progress radiographically. This subject has been re- 
viewed comprehensively by JlcPhcetcrs."'’ 

It would seem fairly obvious that if a saphenous vein were dilated and 
its valves incompetent, and one injected or excised the varicosities below 
the knee, rcgai'dlc.ss of how veil this wcic done, one would get -subsequent 
dilatation of otlier veins emptying into tlie saphenou.s. One cannot re- 
move, nor is it desiralde to remove, all the superficial venous system of 
the leg. -Vs long as there iire anj \oins, no matter how small, which 
communicate witli a larger %oin having increased venous jtre.ssure. thev 
will dilate and become varicosities. 
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This does not apply only to vai-icosities of the great saphenous system,- 
but these are the most frequent and most tj-pieal. The same principle 
applies to varicosities of the small saphenous vein. This vein occa- 
sionally empties into the great saphenous and the two sj-stems become 
one. j\Iore frequentlj’’ it empties info the deep circulation near the 
popliteal space. If the valves in this communication are incompetent, 
the same reverse flow occurs. In any group of varicosities communicat- 
ing with the deeper circulation through a dilated channel with incom- 
Iietent valves, the same principle holds. 

It is well known and has been shown histologically that after the 
formation of even the firmest tlirombus bj’- injection there is some retrac- 
tion of the thrombus and recanalization. Obviousl 5 ’-, if these small 
veins within veins are connected with a large vein in which there is an 
increased pressure of reverse flow, they will eventually dilate and the 
varicosities will recur. • , . 

Lufkin and MePheeters'’'' and others pointed out this retraction and 
recanalization. McAusland“* points out that no treatment cures the 
tendency toward the development of varicose veins. Hence, failures are 
not necessarily recurrences of persisting varices, but they may be the 
formation of new ones. 

This recanalization does not depend upon the solutions used. Quinine 
and urethane solution has always been considered an efficient thrombus 
producer, yet Faxon^° reported 63 per cent of recurrences after the use 
of this solution ; Howard^® reports 100 per cent recanalization. It seems 
probable that the role of recanalization in recurrence of varicosities has 
been overemphasized and the formation of varicosities from previously 
uninvolved veins not sufficiently emphasized. Even when using the now 
more or less standard technique of injection, one of the better solutions 
and properly selected cases, the injection treatment when carried out 
alone often yields very disappointing results from the standpoint of re- 
currence. In an attempt to overcome this dcficiencj', various types of 
operations combined with injection have been used during the past 
several years. 

For a period of between two and three years, beginning in 1930, the 
favored procedure in the treatment of varicose veins in the Vanderbilt 
University Hospital was the complete removal of the saphenous vein, 
followed by injection of varicosities below the knee. This procedure was 
carried out in all eases where incompetence of the saphenous valves with 
backflow in this vein was demonstrated. The vein was divided at its 
junction with the femoral after dissecting out and dividing the higher 
branches. It was then stripped out with a Jlayo vein stripper as far as 
possible, usually to a point slightly below the knee. Varicosities of the 
leg were later obliterated by injection. The number of eases treated in 
this manner was relatively small, but the resnits were highly snimfae- 
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tory. This type of treatment has been for the most part discarded in 
favor of the simpler procedure of ligation of the saphenous followed by 
injection of the varicosities. 

Ligation of the saphenous vein in conjunction with injection was first 
carried out and reported by TaveP® in 1904. He ligated the saphenous 
vein and injected 5 per cent carbolic acid below the ligation. Thus not 
only was he the first to combine ligation and injection, but he was also 
the first to carry out what we now know as retrograde injection, which 
will be considered later. 

To De Takats^' goes the credit for emphasizing the importance of high 
ligation of the saphenous vein and its popularization. He first advo- 
cated this as an ambulatory procedure to be used in conjunction with 
injection of varicose veins in 1930. He stated that it Avould definitelj'^ 
decrease the danger of embolus after injection and obliteration of the 
saphenous vein. He also repeatedly pointed out its usefulness in break- 
ing dependably and permanently the vicious cycle of reverse circulation 
and removing the head of pressure from the saphenous tributaries. He’^^ 
recorded that 22 to 72 per cent of recurrences followed the Trendelen- 
burg operation, but he believed the results would be excellent if com- 
bined with obliteration by injection. However, the reason that the 
Trendelenburg operation was not more satisfactory was probably due 
to the fact that it was not sufficiently high, the ligation being carried 
out usually below the first branches of the saphenous vein. The im- 
portance of the high interruption of the saphenous vein has been pointed 
out repeatedly by Homans”'^’ in connection with operative treatment of 
varicose veins. It is probably even more important when simple ligation 
or division between ligatures is carried out in conjunction with injection. 
This has been pointed out by De Takats and his coworkers, 
riawkes and Borsher,'*^ Howard, Edwards, 'Willauer,'®® and others. 

In cases of marlied varicosities of the sajihenous .system, the saphenous 
vein itself may not be the only incompetent communication witli the 
deeper circulation. The communicating vein of the small saphenous 
may be at fault. Occasionally there is a large communicating vein with 
incompetent valves at about the junction of the middle and lower thirds 
of the saphenous vein. 

In geuci’al, if the valves of the groat saphenous vein are not com- 
petent, onl}' injection is carried out. Tliis is probably the cause for 
many recurrences. Do Takats-' in 3930 stated that he advocated operat- 
ing radically on 4 per cent of cases with incompetent communicating 
veins. Other men, among tlicm Willaucr,’'’" have stressed the advisa- 
bility of ligating the small saphenous vein at its junction with the 
popliteal when this system is involved. Other communicating veins such 
as the one mentioned above, should be ligated when at fault. The defec- 
tion of these communications which should bo obstructed lias been 
cmphasi'/.cd and made easier by the multiple touniiquet test devised hv 
Mahornor and Ochsuer.'’ 
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It would seem that ligation has the advantage over stripping out of 
the saphenous vein, being a mueli more minor procedure. Removal of 
the saphenous vein, requiring longer hospitalization, is usually per- 
formed under general anestliesia and opens up a wide field to bacterial 
invasion. Undoubtedly the danger of anastomosis around a ligature 
and recurrence is peater after ligation than after extirpation of the 
entire saphenous vein. It is, however, doubtful if it is justified in. most 
cases. Until recently, however, we felt that it should be carried out in 
a few particularly recurrent cases. 

Perhaps the most valuable recent contribution to the therap.v of 
varicose veins is the inti’oduction of so-called retrograde injection. It 
seems at the present to combine the advantages of extirpation of the 
saphenous A^ein and simple ligation and not to have many of the dis- 
, adA'antages of either procedure. As prcAdously mentioned, TaA^eP® Avas 
the first to carry out retrograde injection. It Avas more recently intro- 
duced, in 1927, by MoszkoAviez."® To FaxoiU® should go the credit for 
introducing it into this country and aptly emphasizing its adA'antages. 
It has also been recommended b.y Fantus,®'* SAvinton,”’ Haggard and 
Kirtley,'”’ and very recently Johnston.^® The procedure consists simply 
of division hetAveen ligatures of the saphenous vein at its junction AA’ith 
the femoral. Into the distal stump a sclerosing solution is then in- 
jected. As pointed out by Johnston, the obliteration of the entire 
saphenous vein, Avhich is accomplished by this method, should result in 
fcAver recurrences than simple ligation of the vein folloAA'cd by injection 
from beloAv. The mortality or morbidity should not be increased over 
that of simple ligation. 

At the present time the most satisfactory procedures to be carried out 
in the treatment of Amricose A'eins are as folloAA’s: Simple injection 
should be carried out in isolated A’aricosities Avithout demonstrable in- 
competent communications Avith the deep circulation. In cases of in- 
competent saphenous Amlves, the saphenous vein should be divided 
betAveen ligatures at its junction AA’ith the femoral, after dissecting out 
and dividing betAveen ligatures all of the upper branches. This is to be 
folloAA'ed by retrograde injection. In all cases, careful search for other 
incompetent communicating A’eins should bo made. If these arc found, 
they should be divided between ligatures at their source and retrograde 
injection carried out from this point. 

SomeAvhat special groups of patients Avith varicose veins may call 
for some modification of this treatment. 

One of the most frequent tyiies of patient to seek relief from varicose 
veins is the pregnant Avoman. Pregnancy is one of the most common 
causes of the dcA’clopment of permanent varicosities, and frequently 
varicosities are the chief source of suffering during pregnancy. The 
knoAvledgc that varicosities can be treated by injection during preg- 
nancy is not ncAV. MePlieeters®® has long advocated such treatment, 
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as liave De Takats-®’ and othei’s. Treatment of varicosities in this 
type of case, however, apparently needs emphasis. 

As late as 1935, Cheatham and Peck'^ stated that the idea is still 
not prevalent that such varicosities should he treated. They jiointed out 
that the textbooks of both DeLee and Williams state that little can be 
done for varicosities during pregnancy. 

For several years we have made it a practice to treat varicose veins 
during pregnancy, up to about the seventh month, much as we treat 
varicose veins in any other case. If ligation is indicated, this is carried 
out. After ligation or if it is not necessaiy, the larger and more trouble- 
some veins are obliterated by injection. IMore recently we have em- 
ployed retrograde injection in these as in oilier patients. No complica- 
tions have occurred to date. We are, however, less assiduous in attempt- 
ing to obliterate all dilated veins. Except when treated very early in 
pregnancy, only the ones causing s.ymi)toms are obliterated. The 
patient returns six to eight weeks after delivei’v for further treatment. 
Usually, if ligation has heen done, the smaller varicosities, and many 
times the larger ones, will entirely disappear after delivery. 

A number of patients have been observed during pregnancy who had 
previously had high saphenous ligation cither during or between former 
pregnancies. These patients, of course, have the same amount of venous 
obstruction acting as a causative agent as previously. Tliey do not, 
liowcver, develop varicosities of the saphenous system. They frequently 
do develop varicosities of the upper thigh, particularly of the posterior 
surface ; these veins anastomo.se with veins above the saphenous and 
femoral junction, very frequently the gluteal veins. If these varicosities 
cause symptoms, they should be injected. Labial varico.sities can be 
injected. It is, however, a somewhat more difficult procedure and in our 
experience only rarely necessary or desirable. 

Another special group of eases is that group in which varicosities 
occur in the very old or infirm. Usually only the injection treatment is 
carried out in these patients, otkI this is confined to the larger varicosi- 
ties. If they recur, they may be rc-injeeted. 

TECHNIQUE 

So far we liave not cliseus.sed the technique of any therapeutic jiroce- 
dure in detail. Tliis has been covered very well indeed by many authoi-s. 
In those cases where it may still .seem advantageous to extirpate the 
entire saphenous vein, it is Iic.st removed by stripjiing operation, using 
the !Mayo vein stripper. Tlic most important details include extraor- 
dinary care in regard to asepsis and hemostasis. One should be certain 
of dividing the vein at its junction with the femoral and sliould di.sseef 
out and divide all of tlic uiipcr branches. 

Formerly it w.ns believed Unit the .sclerosing solution siiould ideally 
he injected into a vein as nearly empty as iiossible, and immediately 
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after injection the vein should be maintained in this collapsed state 
b}' a mipporting bandage or di'essing. This it was hoped would cause 
the vein walls to iinite more or less directly by fibrosis with the maximum 
obliteration and minimum thrombus formation. It is also true that a 
better obliteration results if the solution reaches the vein in high con- 
centration, tlius assuring more damage to the intima. With this in 
view, various methods of occluding portions of a vein from the sur- 
rounding ones were devised. In the case of the long varicosities, a seg- 
ment between tiro tourniquets was injected, only one injection being 
made if one of the toxic solutions were used. In the case of tJie hyper- 
tonic sugar and salt solutions, multiple injections were made between 
many tourniquets applied simultaneously, as described by McPheeters,““ 
For more isolated superficial veins, various tjqjes of occluders were 
devised to keep tlie solutions localized longer (McPheeters,"® Potts,®’ 
Theis“®) . Because a sclerosing solution reaches the intima in a higher 
concentration if the vein is empty, injection in the horizontal position 
has been most popular. For this reason various metliods have been 
devised to enable the needle to enter a full vein and to enable the 
injection to be made into an empty one. Occluders, tourniquets, and 
special tables, such as the one devised by Stuebner,"’ were used for 
this purpose. 

It is no longer held that veins should be kept collapsed after injection. 
In fact a better obliteration follows a full thrombus (McPheeters'’®) . 
The wearing of some light supporting bandage after injection, however, 
makes the patient distinctly more comfortable. 

The value of limiting the sclerosing solution to a given area was 
especially useful when using the glucose saline solutions. The sclerosing 
power of these solutions was their weakest point. This is not necessary 
with sodium morrhuate. We still prefer to inject varicose veins with 
the patient Ijdng down; in many clinics they are injected with the 
patient standing. W e use no touimiquets, constrictois, etc., pieferiing 
that the solution go as, far as possible and the maximum extent of the 
thrombosis be obtained. The special equipment needed includes Luer 
lock syringes or sjwinges of some similar type, usually 5 and 10 e.c., and 
several sizes of needles with short bevels. It is a mistake to nse too small 
a needle as this slows up injection and causes unnecessary dilution of 


the solution. , 

Very small cutaneous veins, so-called spiders or sunbursts, can be 

effectively obliterated by using a very small needle and by injecting 
a very small amount of fluid, preferably 5 per cent sodium morrhuate 
('Bie-^eleisen'’). The verv small ones may be obliterated with someuliat 
less danger of slough by injecting small amounts of sodium morrhuafe 
mixed with air, i.e., bubbles or even small amounts of air. 

The technique of saphenous ligation has been especially described 
by De Takafs=- and Faxon,®® the most important points being the use 
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of local anesthesia, strict attention to asepsis and hemostasis, and careful 
dissection to insure ligation above the three upper branches : the superfi- 
cial iliac circumflex, the superficial epigastric, and the external pudendal. 
Kecently Johnston^® has pointed out the admsahility of carefully dissect- 
ing out and dividing these branches. Their position is variable and 
imless this is done they may be missed. This is particularly true in 
the occasional cases Avhere thej'- actually empty direetl}' into the femoral 
vein. 

We agree ivith Faxon®® that the operation is not trivial and prefer 
always to hospitalize a patient for twenty-four to forty-eight hours for 
this operation. This is largely due to fear of infection. The incision 
is made in a region requiring special cleansing of the skin. An infection 
at the fossa ovalis is indeed a serious thing. An added risk is due to the 
fact that so many of these patients have had varicose ulcers w'ith residual 
infection in the lymph nodes which lie in the operative field. 

The technique of division of the saphenous vein and retrograde in- 
jection has been very adequately described by Faxon®® and very recently 
by Johnston.^® The vein is divided between ligatures as in simple 
ligation. The sclerosing solution is then injected into the distal stiunp. 
We have seen no neeessitj’- for using cannulas as described bj*- the above 
authors. An ordinarj’- syringe with a fairly large needle suffices. Both 
ends are ligated with suture or transfixion ligatures. If anj' of the 
sclerosing solution has been spiUed, the wound sliould be gently flushed 
out with salt solution. The -wound is closed -without drainage with inter- 
rupted silk sutures. Johnston has pointed out the danger of contamina- 
tion of these wounds. For this reason we use a very fine cnticular skin 
suture of fine silk. The wounds are then covered witli silver foil as 
an added protection and a very tight outer dressing applied. If 5 per 
cent sodium morrhuate Ls used, as much as 10 c.c. may be injected into 
a saphenous vein without undue reaction. In cases of extensive throm- 
bosis wdth considerable local reaction, the patients are made more com- 
fortable by wearing light elastic bandages for a few daj's over the 
thrombosed veins. The patients are encouraged, but not forced, to walk. 

CONTRAINDICATIONS TO TREATMENT 

All operative procedures maj’^ be contraindicated because of advanced 
debilitation or senility. Extreme disability should also be a contraindica- 
tion to extensive injection trealmcnt. It is sometimes justifiable, how- 
ever, to obliterate those veins directly causing symptoms. This is par- 
ticularly true in the ease of ulcci-s. The.se may often be healed, at least 
for some time, by simply injecting the vein or veins in the vicinity of the 
ulcer. 

The chief contraindication to any type of therapy is, of course 
tbmnbophlebiti.s. If the deep circulation lias been the site of extensive 
throinbopblcbitis in the past, it is unlikely tliat the patient will be bene- 
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aftez’ injection tlie vein should be znaintained in this collapsed state 
by a ^zpporting bandage or dressing. This it was hoped would cause 
the vein walls to iznite znore or less diz’ectly by fibrosis with the znaximum 
obliteration and nzinimunz throznbus formation. It is also true tliat a 
better obliteration results if the solution reaches the vein in high con- 
centration, thus assuring more damage to the intima. With this in 
view, vaz’iozzs methods of ocelzzding portions of a vein from the sur- 
rozzndizig ones were devised. In the case of the long varicosities, a seg- 
ment between two tourniqzzets was injected, only one izijection being 
made if one of the toxic solutions were used. In the case of the hj^pez- 
tonie sugar and salt solutions, mzzltiple injections were made between 
many tourzziquets applied simultaneozzsljq as described by MePheeters.®” 
For more isolated superficial veizzs, various tjqzes of occluders were 
devised to keep the solutions localized longer (McPheeters,®® Potts,®' 
Theis®®). Because a sclerosing solution reaches the intima in a higher 
concentration if the vein is empty, injection in the horizontal position 
has been most popular. For this reasozz various methods have been 
devised to enable the needle to enter a full vein and to enable the 
injection to be made izito an empty one. Occluders, touz’niqzzets, and 
special tables, such as the one devised by Stuehner,®* were used for 
this pzirpose. 

It is no longer held that veizzs shozzld be kept collapsed after injection. 
In fact a better obliteration follows a full thrombus (McPheeters®®) . 
The wearing of some light sizpporting bandage after injectiozi, however, 
makes the patient distinctly more comfortable. 

The value of limiting the sclerosing solution to a given area was 
especially useful when using the glucose saline solutions. The sclerosing 
power of these solutions was their weakest point. This is not necessary 
with sodiizm morrhuate. We still prefer to inject varicose veins with 
the patient lying domi; in many clinics they are injected zvith the 
patient standing. We use no tourniqizets, constrictors, etc., preferring 
that the solution go as far as possible and the maximum extent of the 
thrombosis be obtained. The special equipment needed includes Luer 
lock syringes or sjminges of some similar type, usually 5 and 10 c.c., and 
several sizes of needles with short bevels. It is a mistake to use too small 
a needle, as this slows up injection and caizses unnecessary dilution of 


the solution. 

Very small cutaneous veins, so-called spzders or sunbursts, can he 
effectively obliterated by using a very small needle and by injecting 
a very small amount of fluid, preferably 5 per cent sodium morrhuate 
CBien-eleisen®). The very small ones may be obliterated mth somevhat 
less danger of slough by injecting small amounts of sodium morrhuate 
mixed with air, i.e., bubbles or even small amounts of air. 

The technique of saphenous ligation has been especially dcscnhcc 
bv De Takats='- "o and Faxon,®® the most important points being the use 
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As previously stated, the immediate results of the injection treatment 
seemed excellent ; that is, the veins wei'e quickly and efficiently 
tlirombosed and obliterated and the patients were relieved of their 
symptoms. With the development of better technique and more satis- 
factory solutions, the danger of toxic reactions and the frequency of 
sloughs also diminished. The danger of embolism, however, was still 
feared. 

At the first glance it would seem that the production of a massive 
venous thrombosis would result in an occasional embolic death. This 
is the ease, of course, in the ordinary septic thrombophlebitis. In the 
case of injection obliteration of varicosities, however, the facts liave 
been proved otherwise. Statistics show that there is very little danger 
of embolism following the injection treatment of varicose veins. Histo- 
logic studies on veins following injection show the reason for this. 

In spite of the fact that there was a gradual increase in the number 
of cases of injection recorded, the fatalities were few, so that it would 
seem apparent that the danger was slight ; and when actual comparisons 
were made, it was found to be less than following operative treatment. 
Bardy^ in 1925 stated that operative therapy was satisfactory but that 
the danger from embolus was greater than with injection. In the same 
year Dunbar^^ stated that there was. more danger of embolism following 
operation than following injection, although in both instances the 
results were satisfactory. 

In 1927 Meisen^-^ reported 500 cases treated with 2,224 injections with- 
out any deaths. In the same year McPheeters'’® reported 31 cases with 
180 injections without complications and stated that the mortality was 
lower than with operation. In tlic following year iMcPheeters®" collected 
a series of 53,000 injections with 7 deaths, a mortality of 0.033 per cent. 
In the following year De Takats” reported 1,000 injections without a 
death and emphasized the low mortality of the method. Kilbourne,^^ 
in 1929, also reported that in a scries of 4,607 cases operated upon there 
was 1 death from embolism in cveiy 250 cases. In 1930 Pennoyer’'* 
found 4 authentic eases of death from pulmonary embolism in 400,000 
reported injections. In 1932 Lewis-’'* reported 848 eases receiving 3,532 
injections with no deaths. In 1934 Kilbourne**' reported 20,000 injec- 
tions witli no mortality. He studied 20 reported deaths after injection 
and concluded tliat the majority were due to bacteremia cau.sed by con- 
tamination at the time of injection or the ligliting up of an old thrombo- 
jfiilehitis. Tliese factors can be eliniinated by ])roper technique and 
proper selection of cases. Dc Takats-** also believes that injection of 
veins in patients who have previously had thrombophlebitis is the most 
important factor in tlie formation of emboli and deatli. 

It is also interesting that Kilbournc'''" points out in this connection 
that there is le.ss danger of infection developing after the use of .solutions 
which arc definitely bactericidal. Host of the solutions now in use are 



958 


SURGERY 


fited by any therapy, and great harm may be done. In addition, if 
injeetioji is carried out, the inflammatory process may be activated, the 
process spread, and embolism may occur (De Takats=”). The latter is 
true of phlebitis confined to the superficial system as well as to thrombo- 
phlebitis of the deep veins. Varicosities often become the site of a spon- 
taneoiis thrombophlebitis. Zimmerman’®® mentions a case of thrombo- 
angiitis obliterans activated by injection. Certainly no patient ■with 
impaired arterial eireulation in the extremities should have varicosities 
obliterated. 

One of the greatest drawbacks to the injection treatment of varicose 
veins is the ease with ivhich it is carried out. It is used by many 
without sufficient, understanding of the disease, proper examination 
of the patient, or proper .selection of cases. Although the technique 
of injection is simple, accidents may occur in inexperienced hands. 
Large sloughs from fluids injected outside of the vein arc the most com- 
mon complications. We have observed one patient with gangrene of 
the distal portion of the foot following accidental injection of the 
anterior tibial artery. 


RESULTS OBTAINED 


It may be stated briefly that the earlier operative procedures were 
relatively unsuccessful. Later the complete extirpation of the saphenous 
vein and the varicosities below the knee gave excellent results. This 
operation, however, was of too gi’eat a magnitude for the disease. This 
was especially true from an economic standpoint, the treatment requiring 
relatively long hospitalization following a major operation. 

The early reports of the injection treatment were almost universally 
favorable. Subsequently when the more irritating and toxic solutions 
were used, there were many repoi-ts of complications, such as sloughs and 
pain; even an occasional death Avas reported. AVith more innocuous 
solutions coming into use again, the only complication reported Avas 
sloughing. 

CattelT- also discussed and reported such complications as burning 


after injection, nausea. 


and sloughing. Schmier®® Avarns against the 


danger of slough. Kilbourne®’’®® also discusses the treatment of post- 
injection sloughs and other complications; he emphasizes the importance 
of reporting complications in order that the real dangers of this form 
of treatment may be understood. 

In 1931 De Takats®® pointed out the danger of toxic solutions, such as 
mercurv, the salicylates, and quinine. The folloAving year®® he Avarned 
against injecting A-eins that are at the time or have been m the past the 
site of thrombophlebitis. Colt,” in his article dealing with the nsfor.v 
of the evolution of injection treatment of varicose veins, also cmplia.sizos 
the complications foIIoAA'ing the employment of the more toxic and irritat- 
ing solutions. 
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especially using the earlier and more irritating solutions, resulted prac- 
tically always in thrombosis and rapid obliteration of the veins. After 
a large number of patients had been treated and followed in some clinics 
over a period of time, however, reports as to . the results became very 
variable, ranging from the usual optimistic to those frankly pessimistic. 
In MeisenV® 500 cases there were 14 recurrent cases which had been 
operated upon and 10 recurrent cases in an additional series of 50 
cases; thus 24 cases were recurrences following previous operation. He 
believes the rate of recurrence to be lower after the injection treatment. 
De Takats^® in 1931 reported 10 per cent recurrences. KetteP- in 1932 
reported 400 cases with 94.5 per cent immediate cures and 91.5 per cent 
cures after one year. One-third of the latter group showed some recur- 
rences without symptoms. In 1932 Lewis®® stated that recurrences were 
infrequent and pointed out that recurrences and the formation of new 
varicosities should not be confused. In the same year Wj^mer^®^ empha- 
sized the relative infrequency of recurrences after injection treatment. 
In 1933 De Tarnowskj'’®^ reported 63 per cent cured. In the same j^ear 
Paxon®® at the other extreme reported 63 per cent recurrences in 1.4 
years. The following year McKinstry,®® in reviewing the work for the 
previous year, 1933, commented upon the marked variations in the re- 
ports as far as results were concerned and the inadequacy of our knowl- 
edge of the subject. 

All of the above results apply to cases treated with injection alone. 
It is believed at the present time that these results are being greatly 
improved upon by combining obstruction of communications vdth the 
deep circulation with obliteration b 5 ’- injection. 

As stated previouslj’’, our own results combining extirpation of the 
saphenous vein with injection were excellent. Recently we have tried to 
trace all of the patients treated in this manner. Jlost of them were 
treated between four and five years ago. Jlany of them have not been 
traced to date. There have been no recurrences in the ones examined 
which were marked enough to cause sj^mptoms or to demand re-injection. 

In 1933 De Takats and Quillin^® reported 170 recuri’ences in patients 
treated with combined ligation and injection. Hawkes and Bonsher^^ 
stated that injection combined with ligation in tlie lower or midportion 
of the thigh had been followed by recurrence, but they had no recur- 
rences in 10 cases where Iiigh or fossa ovalis ligation was carried out. 
Howard^® in 1934 reported his results one year and twenty-nine months 
after treatment by combined ligation and injection. He found there 
was some i-ecanalization, but tliat 77 per cent were cosmetically cured; 
be believed the best re.suUs were obtained by this treatment. In the same 
year Edwards®® reported excellent results and fewer injections necessary 
after In'gli ligation of the saphenous vein. In 1935 Ferguson®' advocated 
combined ligation and injection, reporting good results and no complica- 
tions. 
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only weakly or not at all bactericidal. This should not be of importance, 
since injections should not be carried out if dependence on asepsis 
must rest with the bactericidal power of the solutions used. In 1935 
Theis®« reported 14,000 injections in SS2 patients with 1 fatal pulmonary 
embolism. 

rile reasons for the relative safety of the injection method are explained 
by histologic and pathologic findings. "When any of the common opera- 
tive procedures for treating varicose veins are carried out, blood clots 
are left in close proximity to open veins and ligated veins form thrombi 
in their stumps. These are fairly firm clots but they are not dependent 
on injurj^ to, intima for their formation. In postoperative thrombo- 
phlebitis, simple stagnation of blood is probably the most important 
factor. Hence the thrombus is not densely adherent to the intima and 
therefore at times is loosened into the blood stream. In the ease of bac- 
terial thrombophlebitis this danger is much greater. The thrombus is 
formed by the action of tlie bacteria on tlie stagnant blood stream and 
upon the intima. After the formation of this thrombus, however, the 
bacterial action is to break down and liijuefy it, thus I’eplacing the 
original and rather firm clot with a mass of small thrombi, loosely 
adherent in a semifiuid state. This furnishes the ideal basis for em- 
bolism. 


In the case of thrombosis of a vein following the injection of some 
highly irritating substance, the thrombus forms as a result of severe 
injury to the intima. The intimal cells first swell and often rupture; 
the thrombosis is laid doTO upon this injured area and becomes densely 
adherent to it. Instead of subsequent liquefaction, the thrombus quickly 
undergoes organization, the fibroblasts growing directly from the vein 
wall into the clot. Thus there is less danger of emboli breaking off and 


entering the blood stream. 

In 1894 Delore,"” in defending the treatment of varicose veins by in- 
jection of iodotannic solution, pointed out that the resulting condition 
was a chemical endophlebitis and that the thrombus depended on tliis. 
Since that time, histologic studies, both on the veins of experimental 
animals after injection and on the veins of patients e.xcised after in- 
jection have been carried out by various workers. All show the same 
tjrpe of thrombus following injury to the intima, resulting in fibro.sis 
of the clot and vein wall. The following liave contributed to this im- 
portant phase in understanding the injection treatment of varicose 
veins : Nicholson,^^ Lehman, De Takats,“' Lufkin and McPliectcrs, - 


MePheeters,®'’ and Mahorner and Oclisner.™- i v i , 

With a fairly definite understanding as to tlie comparatively slight 
risks involved in the injection treatment, the next most important con- 
sideration naturally was and is that of results from the sf«ndpomt of 
cure and relief of s.wnptoms. As slated previously, most of the earlier 
reports were opfimistie. In mo.st hands the injection of varico.se icins, 
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Retrograde injection has not been in use a sufficient length of time 
for the later results to be knoum. The immediate results in our own 
cases have been excellent. We have no complications with this method. 
All the patients have had their period of - treatment shortened because 
of Rie fewer number of subsequent injections required. Some of these 
patients have not required any further injections, all varices being 
obliterated by the retrograde injection. Paxon,^® Haggard and ICirtlcy,''^ 
and Johnston'"’ have also reported good immediate results. 

SOTIXrARY AXD COKCLUSIONS 

In summar.v, it may be said tliat the modern or present-day treatment 
of varicose veins consists primarily of occluding them by the injection 
of sclerosing solutions. The combination of this method with ligation 
of the saphenous or incompetent communicating veins, where indicated, 
is the treatment of choice. We believe that the metliod of reti-ograde in- 
jection is of great help in carrying out this treatment. At present, 5 
per cent sodium morrhuate seems to be the solution of choice. Other 
solutions of fatty acid salts or these salts combined with some other com- 
pound may prove to be superior. 
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Dr. Waltman Walters, Dr. Hugh Cabot, and Dr. James T. Priestley, of Rochester, 
Minn., reported on 46 plastic operations, chiefly lateral pelvioureterostomy, and divi- 
sion and reimplantation of the ureter, for the same condition; 15 of these subse- 
quently required nephrectomy; 33 patients were cured or improved. Most of the 
secondary nephrectomies vere done early in their experience; they attribute the 
recent improvement in results to the use of temporar 3 - nephrostomj' folloiving the 
plastic procedure. 

Dr. William C. Quinby, of Boston, and Dr. James C. Sargent, of Miltvaukee, both 
obtained favorable results with section and reimplantation of the ureter (Kuster's 
operation), the former having several patients well more than ten j-ears after 
operation. 

Dr. Nelse P. Ockerblad and Dr, Hjalmar E. Carlson, of Kansas Citj-, described the 
distribution of ureteral pain as determined by stimulation of the ureter through a 
catheter electrode. Thej’ believe that the typical location of ureteral pain is a great 
aid in distinguishing lesions of the ureter from intraperitoneal disease. 

Dr. J. Duane Miller and Dr. William J. Butler of Grand Rapids, Mich., stated 
that cj’stograms and urethragrams are of great value in determining the cause of 
urinarj- incontinence in the female, and that thc,v serve as valuable guides to the 
t)pe of repair required. 

Dr. George M. Fister, of Ogden, Utah, drew an analog}' between interstitial 
cystitis (Hunner ulcer) and lupus crythemato.sus, and reported a case in which great 
bone/it had followed the parenteral injection of preparations of bismuth and of gold 
sodium thiosulphate. Any useful addition to the therapy of this most troublesome 
condition will be warmly welcomed. 

Dr. C. D. Creevy, of Minneapolis, concluded that the factor which makes empty- 
ing of the chronically distended bladder potentially dangerous is not, as is commonly 
claimed, the rate at which the urine is withdrawn, but rather the introduction of 
infection by the catheter; he .supported thi.s contention by autopsy records, showing 
that patients whose bladders were emptied suddenly died of infection, and that the 
rate of emptying the bladder did not influence either the pathologic picture in fatal 
cases or the mortality in all cases. Gradual emptying of the bladder should be 
replaced by aseptic catheterization. 

The second morning was given over to a symposium on renal tumors starting ndth 
an historical review by Dr. Judson Bennett Gilbert, of Schenectady. 

Dr. E. T. Bell, of Jlinncapolis, presented a sample and logical classification of 
renal tumors. 

Calcification in renal neoplasms was described by Dr. George F. Cahill, of Kew 
York, in 15 per cent of S4 renal neoplasms. It is usually secondary to hemorrhage 
or necrosis and is often associated with or followed by dissemination of the tumor. 

Dr. W.alter H. McNeill, Jr., of New York, reported a case of Wilms’ tumor 
of the kidney treated by x-ray alone (10,000 R. over a period of more than a 
year), with apparent recovery at the ])rcseiu time. He cited the case of Color 
and Ritchey who was well three years after irradiation alone, but concluded that the 
best prognosis is afforded by irradiation followed by neiihrectoiny. 

Dr. Archie L. Dc.in, of New York, .said that renal tumors in the adult are 
radioresistant ns far ns the possibility of cure is concerned, but that manv are 
radiosensitive in that they may diminish materially in size after irradiation. It 
is to be remembered that irradiation injures the walls of the blood vessels in the 
tumor and may le:v.l to inf.-irclion iind .-.evere bleeding. Preoporative irradiation 
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REVIEW OP THE THIRTY-FOURTH ANNUAL MEETING OP 
THE AaiERICAN UROLOGICAL ASSOCIATION, 
MINNEAPOLIS, MINN., JUNE 28-JULY 1, 1937 

C. D. CREKn*, M.D., I^Lnkeapolis, Minx. 

(From the Department of Snrperi/ of the Vnivcrsity Hospital, Driivcrsity of Min- 
nesota) 

A ttendance at tUe meeting was unusually large considering its location in the 
^ Middle- West (856 registering). A feature of the meeting was the largest 
scientific exhibit in the history of the Association, more than sixty exhibits being 
presented. 

The first half day was denoted to a .s 3 -niposium on h_vdroneplirosis. The common 
extrinsic c.auscs thereof were enumerated by Dr. Eay M. Bobbitt, of Seattle, who 
feels that accessory vessels to the lower polo of the hidne^' cause obstruction onlj' if 
accompanied by periureteral fibrosis or ptosis. Dr. C. B. Mathe, of San Francisco, 
discussed intrinsic causes, grouping them as congenital, acquired, and traumatic. 

Dr. E. G. Crabtree, of Boston, summarized current knowledge of h.vdronephro.sis 
of pregnancy. He stated that the underljing cause is compression of tlio ureters 
by the enlarging uterus, but that this effect is intensified by some endocrine factor 
which diminishes the tone of the renal pelves and ureters; and he reviewed the experi- 
mental evidence supporting this contention. Kegression ordinarilj’ begins tlirce weeks 
after delivery and is complete in seven weeks. 

Dr. Boy B. Henline and Dr. James L. Bray, of Now York, advocated the use of 
serial retrograde pj-elogrnms to determine the emptying time of the renal pelvis in 
tUo presence of questionable hydronephrosis ; a kidney requiring more than ton minute.s 
to expel the contrast medium is regarded ns abnormal. 

The next four papers reflected the increasing optimism with which operations for 
the relief of obstruction at the ureteropelvic junction are now regarded. Aliliough 
the first such operation was performed by Trendelenburg in iSSd, most surgeons are 
still inclined to remove kidneys which have become hydronephrotic ns the rcstdl of 
obstruction from accessory renal vessels, periureteral fibrosis, and stricture. 

Dr. Samuel Lubash, of New York, described a modification of Kustor's division 
and reimplantation of the ureter which has worked well in the exporimenfni animal 
and in one human case. 

Dr Frederick E. B. Foley, of St. Paul, reported his oxpcrienco in 20 operations in 
19 cases with hi.s Y-plasty, in which he takes a triangnlar flap from the infrrior 
surface of the renal pelvis, draws it into a vertical incision in the lateral nail of the 
ureter, and pulls the junction into a dependent position. Accurate suture is mos 
important. He reviewed 20 operation.^ on 19 patients with almost umformiy good 
results; all had been folloned for considerable periods by means of rctrognu c pyc o- 
-rrarns. This procedure is tl.eoretically .superior to previous methods in that tt nmlhrr 
Tuterrupts the continuity of the pelvis and ureter nor <-ause.s baekimg at the .sde of 

repair. 

RocoivcH for publication. September 23» 1937. 
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Dr. Norris J. Heckel and Willard O. Thompson, of Chicago, reported their \ ery 
interesting experiences with the use of anterior pituitary-like substance for un- 
descended testis in 28 patients. Descent under treatment occurred in 25 per cent, all 
of whom were under thirteen years of age. Failures were found at operation to be 
due to abnormalities of the structures surrounding the testis. 

Most interesting was their observation of enlargement of the genitals which was 
just noticeable in 4 and very evident in 11 patients. The enlargement appeared 
only after nine or more weeks of treatment with a dosage varying from 100 to 1,000 
unit.s three to six times weekly. 

The authors suggest that this regime may prove useful as a preliminary to 
orchidopexj’, to supplement unsuccessful operation, enlarge the penis before operation 
for hypospadias, and in Frohlich’s syndrome (the genitals increased in size in 
0 of their 12 cases of this tj-pe). 

Dr. Charles B. Huggins, of Chicago, treated spermatocele in 9 elderly men with 
x-ray irith success. He cautioned against its nse in young men, and shielded the other 
testis ndth lead during treatment. 

Dr. G. R. Livermore, of Memphis, treats hj'drocele bj' aspiration with a trocar 
through which linen tape soaked in sodium morrhuate is then introduced; 15 out 
of 16 cases were cured. 

Dr. Grayson Carroll, Dr. Bransford Lewis, and Dr. Louis Kappel, St. Loui.“, found 
hy in vitro experiments tliat mandelic can kill B. proleus and Eschcricia coU, while 
aerogenes and pyocyaneus survive even the "optimum” pH of five and concentration 
of 1 per cent. They claimed that 72 per cent of all cases treated with mandelic 
acid were cured. 

Dr. Russell Herrold, of Chicago, reported that sulfanilamide (prontylin), al- 
tliough it failed in vitro to kill Escheriria colt in a concentration of 1 in 120, never- 
theless cured 75 per cent of infections in the bladder .and kidneys. It was ineffective 
in the presence of urinary stasis and calculi. Moderate reactions were frequent but 
not serious. He regards it .as a "helpful adjunct” in chronic pyogenic prostatitis. 
It is his initi.al impression that sulfanilamide is a more effective urinary antiseptic 
than is mandelic acid. 

The symposium on pyogenic prostatitis was not productive of any new data. 

Dr. J. Sidney Ritter and Dr. Charles Lippow, of New York, made histologic 
.■studies of the prostates of guinea pigs and humans after the infection of elcctrargol 
as advocated by McCarthy. They, unlike O'Connor, saw no evidence of untoward 
effects. 

Dr. Robert E. Cumming, of Detroit, is skeptical of the value of massage, heat, 
and intraprostatic injections. He recommends ncoar.sphenamine and antist.aphyln- 
coccic .«erum for infections with staphylococci, and sulfanilamide for streptococci. 
When these measures were preceded by the enidieation of other foci of infection, 75 
per cent of his patients were relieved. 

Dr. Henry A. Kreutzmann, of i^an FRuicisco, made cultures from the lumen of 
the vns deferens and found them positive in 10 per cent of patients with chronic 
prostatitis, cystitis, and in those recently subjected to urethral instrumentation. 

These findings corroborate the popular idea that the epididymis becomes infected 
from the prostate by way of the lumen of the vas deferens. 

Dr. Owsley Grant, of Louisville, discussed the treatment of "resistant” chronic 
prostatitis by the infraprostatic injection of I per cent mcrcuroehrome. a measure 
ivith which he is very favorably inipres'c.!. 
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may reduce the size of a tumor but will not make operable 
operable because of local extension or metastasis. Technique 


a tumor which is in- 
was discussed. 


r. eorge Gilbert Smith, of Boston, discussed the surgery of renal neoplasms. 
Be employs a lumbar incision for small tumors and for those of uncertain nature. 
The transpentoncal approach is used for large growths because it permits earlier 
control of the blood supply’ and tlms lessens hemorrhage at operation. 

The second afternoon was occupied by the presidential address and the Guitoras 
eeture. Dr. Gilbert Thomas, of Minneapolis, the president, reported the results of 
a study of a large scries of cases of renal tuberculosis; he took the position that 
renal tuberculosis is a slowly progressing disorder in the treatment of which con- 
servatism is essential. It is advis.able to treat the tuberculosis witii general hygienic 
measures, meanwliile taking as long a time as is necessary to determine the condition 
of tile other Iddney; when it has been sliomi to be free of disea.so, the tuberculous 
kidney should be removed. 

Occasionally, under hygienic measures alone, a minimal renal tuberculosis appears 
to iieal with the disappearance of bacilli from the urine; bilateral disease may so 
improve as to permit the patient to return to work 

In the man, however, unilateral destructive lesions require surgery after de- 
liberate rather than Jiasty study. 


Dr. W. r. Braasch, of Rochester, Minn., in the Guiteras lecture made an ex- 
haustive review of pyelonopiiritis. He emphasized tlie frequency of the colon 
bacillus as the primary invader and the importance of stasis ns a predisposing 
factor, and pointed out that infection may lead to stasis by producing toxic atony, 
and later fibrosis of the renal pelvis and ureter. 

He discussed tiie relafionsliip of infection, especially with staphylococci, to stone 
formation. Retrograde pyelography is of great %'aiue in identifying the elcntricinl 
clianges of pj-elonephritis and tlie destructive lesions of tuberculosis. 

Modern conceptions of chemotlierjipy were described, with special emphasis upon 
the value of the ketogenie diet and of mandclie acid in bacillary infections; of 
neoarsplicnamine in lesions due to cocci, and of sulfanilamide in the presence of gram 
negative bacilli, B. protcas, streptococci (except S. fecalis), and staphylococci. 
While tills last agent is still undergoing intensive study, tliere seems to be definite 
evidence of its value. The need for eliminating stasis cannot be forgotten in dealing 
with resistant infections. 

On the last day, Dr. 0. A. Helson. of Seattle, called attention to tho frequency 
with wliicii chronic infection of the uterine cervix produces urinary frequency. 
Granular urethritis is usually found. In his 87 ca.scs, enuferization of the cervix 
done in 43 failed to relieve tlie symptom.?. In 36 eases, tho Sturmdorf operation w.ns 
done, with 8 failures. 

This method ought to be borne in mind in tlioso patients whose granular nrcfhnti.s 
is not relieved by ordinary methods (dilation, topical applications, heat). 


Br. William M. Ooppridge, of Durham, N. C., reported a case of --jpontaneo.^ sub- 
capsular hematoma. This rare condition was recognized by Wilbs m ^ 

acL form there is pain in the rcn.al area with the formation j;"'’ 

of internal hemorrhage. In the chronic form a painless muss is is.souatcd nitl 

shows chronic glomerulonephritis. 

Br Richard Chute .and Br. Sylvester KoUcy, of Boston, called altontion to the 
r „ ^nev Willi which lesions of Die kidney nml ureter reproduce tho symptom.? and 

mendef careful urographic study whenever there i.? any hmg id.vpwal ahout tk 
symptoms or findings in wli.at .appears to bo gastromlcslinsl <hfea. . 
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patliologic and scar tissues are removed. Following this a graft or pedicle is used. 
If a graft is used, full thickness is advocated. If a flap is the choice, it may be 
taken from any one of a number of places; arm, chest, or back. Frequently a graft 
from the forehead is brought down to the tip of the nose, but this leaves an area 
of denuded surface which has to be skin-grafted later and there is a certain amount 
of scarring. A graft from just below and posterior to the ear is the one of choice. 
Here there is no hair and the skin of this area has the same texture, thickness, and 
color as that of the nose. There is a negligible scar and it is in a location not 
readily noticed. 

Treatment of Chronic Laryngitis Simplex by Dr. Louis H. Clerf, Philadelphia, 
Pa., was an interesting paper to those intere.sted in surgery of chest conditions. 
Chronic laryngitis per se is rare. Euling out the nose, throat, and nasopharynx, the 
next most likely focus is the che.st. Bronchiectasis, tuberculosis, carcinoma, and 
benign tumors from their positions act as constant irritants to the larynx through 
coughing and expectoration. Provided the nose, throat, and pharyn.x are ruled out, 
every case of chronic larjmgitis should have an x-raj' of the chest; it is surprising 
how many chc.st conditions are picked up in this manner. Carcinomas at an early 
stage, after bronchoseopic biopsy, have been removed by the surgeon. Chronic 
laryngitis has led to the finding of severe bronchiecta.sis; and following lobectomy 
or pneumonectomy, the patient has gone back to a normal life. AVhereas the 
bronchiectasis was the main factor, the laryngitis is only secondary. 


The Panel Discussion of Septic Sinus Thrombophlebitis was led by Dr. L. W. 
Dean, St. Louis, Mo., Dr. George Tobey, Boston, Mass., Dr. A. C. Purstenburg, Ann 
Arbor, Jlich., Dr. Samuel Kopetzky, New York, N. Y., Dr. H. 1. Lillie, Eochester, 
Alinn., Dr. Allen Hartmann, St. Louis, Mo., and Dr. John MacKenzle Brown, Los 
Angeles, Calif. This question has long been a topic of discus.sion throughout the 
various hospitals and medical centers of the country and an attempt has been 
made to arrive at an understanding between the dilTcrent sections. 

In the question on diagnosis there is no set rule, cases being reported without 
having had any external aural di.schurgc so that like many other surgical condi- 
tions a careful history followed by a careful examination is our only lead. At 
the sudden onset of a lateral sinus involvement, there may be the characteristic chill 


followed by picket-fence temperature which fluctuates frequently within twenty-four 
hours. On the other hand the temperature may remain elevated with ."light remission.", 
never reaching normal but varying little from time to time. Again, before the sinus 
is thrombosed, where there is a perisinus absee.".", we may have remissions for twenty- 
four to forty-eight hours, followed by a slight rise due to absorption. Normal tem- 
)>oratures have been seen by all in the slow elironie type of infi'ction where no in- 
volvement of the sinus i." expe<‘letl until the plate is uncovered. Blood counts help 
to rule out the lung and otlier tiehis; the higher the count the more likelv one is to 


encounter other complications. I he blood culture may be negative early, since the 

infection is fed through the small vessels and oidy latrw bi'eomes fwrsitivo as the 

sinus itself bec.mies involved. Where it has Ix'come involved by direct extcn."ion 
however, the blood culture is positive, early and the prognosis mor,' guarded! 

From an anatomic standpoint, few nnomalie.s are met on the operating 

table; mo-t are seen on cadaver.- or in the genersd routine po-ttnorleni" The sinus 
„„.v e.„i bbmlly near the knee, the petro-als taking its place; again it mav be’verv 
small with hypertrophy of the emi.s-ary; on the mi.er hand a verv large am; 

be at at the cMH-n-e of opposite si.ie. One ca-e wa.s reported where P • 

,„e skull and ap,-ared for a short time ,..nm.u. ,he sc:dp before entering the -Si 



REVIEW OF THE FORTY-SECOND ANNUAL SESSION OP THE 
ABIERICAN ACADEjMY OP OTOLARYNGOLOGY 

Merger G. Lynch, M.D., New Orleans, La. 

(From the Department of Otolaryngology, Tulane University Medical School) 

'T'HBEE were many interesting and instructive papers presented at this meeting. 

* Of the many papers there were some of interest to the surgeon, both in regard 
to surgery and in the cooperation the surgeon and otolaryngologist have established 
for the benefit of the patient. 

A Brief Summary of the Unsolved Problems in Otolaryngology by Dr. H. P, 
Mosher, Boston, Mass. There are many questions unanswered, still, many interest- 
ing observations, wluch help to throw light upon some of these, but in the main 
there is much left to do. One problem has advanced and is partially overcome; 
namely, osteomyeUtis of the frontal bone. Most of such cases result from an acute 
infection or from an e.\accrbation of a chronic frontal sinusitis. Much work has 
been done by Dr. Mosher and his staff advocating radical surgerj' with removal 
of the diseased bone including one-half to one inch of the surrounding healthy bone. 
With the established diagnosis and the knowledge that the infection has traveled one 
inch beyond the area of edema of the scalp, this radical procedure has met with good 
results and the mortality rate has greatly decreased. Not only should the anterior 
wall of the frontal be removed but the posterior wall as well, leaving the floor. A 
minimum of nasal surgery is done to the ethmoids at this time, only enough for 
established drainage through the anterior group of cells. 


A Beview of Nine Cases of Malignant Disease of the Nasal Accessory Sinuses 
was presented by Dr. Prank B. Spencer, Boulder, Colo., and Dr. W. C. Black, 
Denver, Colo. Nasal blockage and bleeding are the outstanding points in 
diagnosis, bleeding being the earliest sign. When nasal obstruction, swelling, pain, 
and foul discharge are complained of, the case has usually progressed beyond the 
stage of a hoped-for cure and only palliative surgery and deep therapy help to pro- 
long the condition and relieve the symptoms, rather than removal or destruction of 
the growth. Of the malignancies epidermoid carcinoma is the most prevalent; and 
where it originates in the antrum or ethmoid the metastasis is by direct e.vtension 
rather than by lymphatic or blood stream invasion. Here surgery has offered good 
results, but in the main, results are only partial; .v-ray, too, has arrested the growth 
for a time. AYiere x-ray and surgery have been combined, the results have been 
favorable with the reports of many cures. The authors mention x-ray first because 
the vessels and lymphatics are sclerosed and scaled; there is less bleeding at the time 
of operation and less danger of metastasis through the lymphatics due to operative 
manipulation of the growth. Also, following operation, another period of .x-ray 
treatment may be given within a reasonable time without danger to the patient and 
with much better effects than one massive postoperative dose. 


Plastic Eepair of Deformities About the Lower Part of the Nose Ecsulttag 
Prom Loss of Tissue was presented by Dr. V. H. Kazanjian, Boston, . ass. e 
divides the amount of loss into four groups: first, the loss of only the skin of le 
nose; second, the loss of the tip; third, the loss of the tip and alae; and fou rfli. 
the loss of the mucous membrane of the nose. The causes are traumatic injnOi 
carcinoma, angioma, tuberculosi.., and syphilis. Before repair is attempted, all 
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Boss and Carless Manual of Surgery. By Cecil P. 6. Wakeley and John B. Hunter. 

Edited by William T. Coughlin. Ed. American (15). Cloth. Pp, 1,530, with POO 

illustrations. Baltimore, hid., 1937, William Wood & Company. $9. 

The fifteenth American edition of this well-known English textbook, edited by 
W. T. Coughlin, purports to be a reliable textbook for students and general practi- 
tioners. Almost all subjects of practical surgical interest, except those of a 
gynecologic nature, are included within its 1,530 pages. The reviewer is some- 
what disappointed, however, in failing to find many of the more recent refinements of 
surgical diagnosis and treatment with which the American surgeon is familiar. This 
failure to reflect adequately the recent progress in methods of diagnosis and treat- 
ment is the greatest criticism which can be made of the otherwise complete and 
admirable book. To cite specific examples: It is startling, to say the least, to find 
early incision recommended for cellulitis. The lack of emphasis accorded the 
roentgenologic examinations in the diagnosis of surgical conditions i.s tyi)ificd by 
the absence of any mention of such examination in the section dealing with the 
diagnosis of intestinal obstruction. ISTo mention is made of the injection treatment 
of inguinal hernia, nor of the conservative treatment of gastrointestinal stasis by 
suction applied to an inlying duodenal tube. Tlic treatment of circulatory in- 
sutficioncy by passive vascular exercises is omitted. 

The book is written in a clear, concise style. The material is well org.inized and 
divided Avith many well-chosen subtitle.s. The illustrations are abundant and 
excellent. 

Certain chapters are particularly good, especially those on ‘ ‘ Injuries and Diseases 
of Arteries— Aneurism— Ligature of Arteries,” ‘‘Injuries of Bones- Fractures,” 
‘‘Afi:ections of the Brain and Its Membranes,” ‘‘Diseases of the Breast,” and 
“Amputations.” The chapter entitled ‘‘The Use of Phy.sical Agencies in Surgery” 
could bo read with profit by anyone who has to deal with .“urgiciil conditions. 

One wonders why the sections on gynecology have been omitted from the American 
edition when complete chai)ters dealing with surgical affections of the car, nose, 
and throat have been included. .Vn adccpiatc index is appended. 


Gastroscopy. By Rudolph tichindler. Cloth. Bp. .'M.'!, with 90 illustrations in color. 

Chicago, 19.37, I'niversity of Chicago Press. $7.50. 

Tliis monograph is the first in tlie English language devoted to gastro.scopy. The 
presentation of this snhjcot hy Dr. .Schindler, an acknowledged nutliority on gastros- 
copy, should do ranch to popularize the use of tliis valuable addition to our arma- 
mentarium for gasiroenterologic diagiio.si.s. Tlie aiitimr firmly e.stahlishe.s the fact 
that g.istroscopy and roentgenologic nietliods when cnqdoyed togetlier arc superior to 
any and all types of fiim-tiomd diagnosis, but one cannot safely bo nsed Avith ex- 
clusion of the other. 

The first portion of tlie book includes n comprehensiAO histonc.nl roA-icAV of the 
doAelopmenl of gastroscopy and a study of the anatomy of the stomach from n 
pistroseojAir; viCAv-poinA. Considerable sp:vcc is devoted to det.nils of technique Avhich 
Avill proA-e inA-alnahh: to the beginner as well as to the more experienced gnstros- 
copisf. 
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As regards freataient (whether to tie or not), a question still remains, left to the 
.iudgment of the operator. If not thrombosed with a septicemia but definitely in- 
fected, then the jugular should be tied. Where the infection has extended along 
the jugular vein, that vein should be tied and severed. lYith an infected thrombus 
involving the sinus, the sinus is opened; the clot is removed until there is free 
bleeding from both ends and is then packed off and obliterated; the question of 
tying the jugular is left to the judgment of the opemtor. Over a .series of cases 
there is little to choose from in regard to tying this type ns .shown by the case 
reports, and the option is again left with the operator. 

Because a sinus is thrombosed does not mean one has to rush in to any prolonged 
and tedious operation, requiring a good bit of skill and fraught with grave conse- 
quences and complications. The sinus is to be opened if the thrombus is infected; 
the jugular may or ma}’ not be tied, but the first regard is the care and condition 
of the patient so that when the operation is undertaken one starts with as good a 
surgical risk as is possible under the circumstances. 
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The author presents beautifully the stages and planes of anesthesia, the signs 
of anesthesia, the depths of anesthesia required for control of reflexes associated 
with the various structures of the body, and the classification of surgical proce- 
dures which can be accomplished under the various planes of anesthesia. 

A chapter is devoted to the mechanism of the anesthetic requirements of the 
patient, his resistance and susceptibility to anesthesia, based upon his metabolic 
rate and the factors, such as endocrine imbalance, fever, pain, emotional excite- 
ment, which chronically or acutely influence the rate. The effects and usefulness of 
the various drugs used in preparation for anesthesia are discussed, especially as 
to their influence upon the metabolic starting point of anesthesia. The potencies 
of the various inhalation anesthetics are estimated and the planes of anesthesia 
which may bo obtained by them in relation to the starting point. 

An especially admirable and outstanding feature of the book i.« Part II, more 
than half of the pages, devoted to anesthetic accidents. The author discusses 
accidents due to changes in blood pressure — such as, acute cardiac dilatation, 
rupture of a blood vessel, cerebral anemia, cardiac anemia; ventricular fibrillation; 
nitrous oxide in obstetrics; central respiratory failure caused by overdose of pre- 
anesthetic drug or anesthetic, increased intracranial pressure or cerebral anemia; 
accidents due to peripheral respiratory interference, breath-holding, pharyngeal 
spasm, laryngeal spasm, tongue swallowing, aspiration of debris, vomitus, mucus, 
pus from pharj’ngcal or peritonsillar abscesses, bronchiectatic debris in lung 
surgery, blood from surgery of the nose, throat, and mouth, teeth or particles from 
broken teeth, sponges, instruments; miscellaneous accidents, massive atelectasis, 
tracheal collapse, convulsions under anesthesia, status lymphaticus, embolism, 
idiopathic paroxysmal tachycardia, liquid ether into the lungs, the vapor of heated 
ether, injuries to the eyes, postoperative hyperthermia, cerebral asphj-xia; cyanosis, 
the causes, degrees, and significance of cyanosis and factors which influence it.s 
observation. An abundance of illustrative cases give a very practical and instruc- 
tive aspect to this part of the book. 

The final chapter treats with anesthetic explosions and contains information as 
complete and simply stated as is available concerning the causes and methods of 
preventing these accidents. The book is very readable and will be a great help 
to any one who teaches, practicc.s, or studies inhalation anesthesia. 


Textbook of Surgical Nursing. By Henry S. Brookes, Jr. Pp. C3G, with 233 illus- 
trations. St. Louis, 1937, The C. V. Mosby Company. .*3.50. 

This is an entirely new book, compiled and written principally by Dr. Hcniy S. 
Brookes, .Tr., with contributions by Dr.=. H. S. Cro.fsen, T. P. Brookes, E. A. Graham, 
and Ernest Sachs. 

In the fir.«t chapter the avithor discusses the attitude and approach on the part 
of the nurse which arc most likely to establish ideal rolationsliips iictwcen her, her 
patient, and other persons with whom she comes in contact while doing surgical 
nursing. 

The remaining portion of the book follows the form usually used in general 
surgical texts, witli special chapters on inflammation and surgical infections, burns 
and skin grafts, ulcers, griiigrene and necrosi.“, wounds, tumors, dressinprs, bandage.« 
and binders, dressing room technique, first aid, preopcnitive and postoperative care, 
and anesthesia. OiM'rating room and other divi.vion duties of a surgic.al nurse arc 
presented in detail, .and the routine and .‘■pecinl pro<'edures peculiar to nursing care 
of surgical rn^es arc discussed. Thers! are adequate discussions of the etiology, the 
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The chapter on chronic gastroduodenal ulcer presents the various pictures of the 
velopment of an ulcer, its complications, and tiie healing of an iilcon Tho subjLt 
of pstntis IS fully discussed. Inasmuch as this is the most common gastroscopic 

ithtTV cUmcal material, this means of study should throw c^nsid^raL 

light on the controversial subject. 

A chapter on tumors stresses the early diagnosis of carcinoma and its dilferen- 
tiation from benign ulcer and indicates that gnstroscopic examination should brin- 
to surgery earlier those cases in which determination of malignancy is difficult bv 
other means. In the later cases this examination in conjunction with .x-ray should 
permit a more accurate selection of cases for surgery, thus reducing tho number of 
exploratory operations in the inoperable cases. 

An interesting series of observations on the postoperative stomachs of both satis- 
factory and unsatisfactory end-result eases is presented. Studies of the motility, 
postoperative gastritis, recurrent and gastrojejunal ulcer are very instructive. 

The book is well illustrated throughout and the numerous colored pictures in the 
appended atlas are especially commendable. 


Because of the author’s original work and extensive experience, this authoritative 
presentation of the endoscopic study of gastric pathologj- will be a valuable addition 
to any medical library. Its straight-forward style should evoke considerable dis- 
cussion on the pathology’ of the stomach and stimulate interest in gastro.scopic 
examinations. 


Inhalation Anesthesia — ^A Fundamental Guide. By Arthur E. Guedol. Cloth. 

Bp. 172. New York, 1937, The Macmillan Company. $2.50. 

The foreword by Ealph M. Waters, professor of anesthesia. University' of 
Wisconsin, outlines the author’s rich background of experience and teaching out 
of which the book gi'ew, and states: “As a result, the author has evolved a 
technique of teaching which has been found exceptionally fruitful in tho hands 
of others as well as himself in the instruction of undergraduate and graduate medical 
students. The methods of Guedel have long been used by many of us. Personally, 
I am very happy at the prospect of having available the contents of this small book 
as an aid in my attempts to convey to medical students and young physicians the 
principles and practice of inhalation anesthesia.” 

The book differs considerably from those on anesthesia previously published. 
It is confined entirely to inhalation anesthesia. It does not deal too minutely with 
theory, but it presents all necessaiy facts of physics and pliysiologj' to make the 
mechanisms, the signs, and the favorable and unfavorable reactions in anosthc.sia 
understandable. The technique of open ether administration is given as a pattern 
in quite complete detail, together with the attendant physical mechanisms of 
vaporization, concentration, vapor pressures, pulmonary absorption, distribution, 
blood and tissue concentration and retention. One is told just how to begin the 
induction with open drop ether and just how to vary tho administration and technique 
in response to various reactions. The description is well given and helpful to the 
student. The description of semiclosed and closed methods with both liquids 

and gases is dismissed with the simple statements that the principles aro tho same 
except that the carbon dioxide is disposed of by allowing partial ese.apo or partial 
or complete absorption by soda-lime, and that liberated nitrogen dilutes the ga.«es 
and should bo dispensed with by occasionally emptying the bag. Hmrever, the 
author is able to give good ether instruction without lessening the emphasis on 
principles and one wishes he had given the same concerning the closed nictliod.s. 

If it is helpful and de.sirable to give one, it should be Iielpfiil and desirable to 
give the otber. 
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The author presents beautifully the stages and planes of anesthesia, the signs 
of anesthesia, the depths of anesthesia required for control of reflexes associated 
with the various structures of the body, and the classification of surgical proce- 
dures which can be accomplished under the various planes of anesthesia. 

A chapter is devoted to the mechanism of the anesthetic requirements of the 
patient, his resistance and susceptibility to anesthesia, based upon his metabolic 
rate and the factors, such as endocrine imbalance, fever, pain, emotional excite- 
ment, which chronically or acutely influence the rate. The effects and usefulness of 
the various drugs used in preparation for anesthesia are discussed, especially as 
to their influence upon the metabolic starting point of anesthesia. Tlie potencies 
of the various inlialation anesthetics are estimated and the planes of anesthesia 
which may be obtained by them in relation to the starting point. 

An especially admirable and outstanding feature of the book is Part II, more 
than half of the pages, devoted to anesthetic accidents. The author discusses 
accidents due to changes in blood pressure — such as, acute cardiac dilatation, 
rupture of a blood vessel, cerebral anemia, cardiac anemia; ventricular fibrillation; 
nitrous oxide in obstetrics; central respiratory failure caused by overdose of pre- 
anesthetic drug or anesthetic, increased intracranial pressure or cerebral anemia; 
accidents due to peripheral respiratory interference, breath-holding, pharyngeal 
spasm, laryngeal spasm, tongue swallowing, aspiration of debris, vomitus, mucus, 
pus from pharyngeal or peritonsillar abscesses, bronchiectatic debris in lung 
surgery, blood from surgery of the nose, throat, and mouth, teeth or particles from 
broken teeth, sponges, instruments; miscellaneous accidents, massive atelectasis, 
tracheal collapse, convulsions under anesthesia, status lymphaticus, embolism, 
idiopathic paroxysmal tachycardia, liquid ether into the lungs, the vapor of heated 
ether, injuries to the eyes, postoperative hyperthermia, cerebral asphyxia; cyanosis, 
the causes, degrees, and significance of cyanosis and factors which influence its 
observation. An abundance of illustrative cases give a very practical and instruc- 
tive aspect to this part of the book. 

The final chapter treats with anesthetic explosions and contains information as 
complete and simply stated as is available concerning the causes and methods of 
preventing these accidents. The book is very readable and will be a great help 
to any one who teaches, practices, or studies inhalation anesthesia. 


Textbook of Surgical Nursing. By Henry S. Brookes, Jr. Bp. 636, with 233 illus- 
trations. St. Louis, 1937, The 0. V. Mosby Company. .$3.50. 

This is an entirely new book, compiled and written principally by Dr. Henry S. 
Brookes, Jr., with contributions by Drs. H. S. Crossen, T. P. Brookes, E. A. Graham, 
and Ernest Sachs. 

In the first chapter the author discusses the attitude and approach on the part 
of the nurse which are most likely to establish ideal relationships between her, her 
patient, and other persons with whom she comes in contact while doing surgical 
nursing. 

The remaining portion of the book follows the form usually used in general 
surgical texts, with special chapters on inflammation and surgical infections, bums 
and skin grafts, ulcers, gangrene and necrosis, wounds, tumors, dressings, bandages 
and binders, dressing room technique, first aid, preoperative and postoperative care 
and anesthesia. Operating room and other division duties of a surgical nurse are 
presented in detail, and the routine and special procedures peculiar to nursing care 
of surgical cases are discussed. There are adequate discussions of the etiology, the 
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surgical anatomy, the patliologic physiolog}-, the Iiistopathology, and the operative 
procedures involved in the various surgical diseases. 

The methods of procedure discussed are those presently in vogue at Barnes Hos- 
pital, St. Louis, Mo., and, as the author observes, some are noitlier applicable nor 
in accord with established practices elsewhere. The general principles, however, and 
in most instances the detailed recommendations made in this book are generally 
accepted as excellent. 

Selected medico-legal points especially pertinent to surgical nursing are presented 
in a short chapter. A glossary, including many of the terms used in tlie discussion 
or the directing of surgical cases, might be referred to advantageouslj', especially 
by nurses just beginning their training in a surgical division. The illustrations arc 
good and depict modem methods and equipment. 


A Manual of Badiological Diagnosis. By Ivan C. C. Tchaperoff. Pp. 256, with 2S0 

illustrations. Baltimore, 1937, William Wood & Companj'. .$0. 

This profusely illustrated outline of roentgen diagnosis should find ready 
acceptance by undergraduate students and practitioners of medicine. It presents 
the essentials of radiologic diagnosis in brief form. The best section in the book 
deals with the bones and joints and occupies about half of the volume. The chest, 
gastrointestinal tract, gallbladder, urinary trjiet, female genor.ative organs, including 
the radiologic diagnosis of pregnancy and tumor of the spinal cord and ventriculog- 
raphy, all receive consideration but in somewhat briefer form. The book is modern 
and .should prove to be a valuable manual for quick reference. 


Erratum 

On page 528 of the October issue, in the article by Scudder and Zwemer en- 
titled “The Effect of Complete Intestinal Fistula on Blood Potassium,” in the 
sixth paragraph reference should be made to Morton’s hypothesis rather than to 
Norton’s. 
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surgical anatomy, the patliologic physiology, tiie histopathology, and the operative 
procedures involved in the various surgical diseases. 

The methods of procedure discussed are those presently in vogue at Barnes Hos- 
pital, St. Louis, Mo., and, as the author observes, some are neitlier applicable nor 
in accord ivith established practices elsewhere. The general principles, however, and 
in most instances the detailed recommendations made in this book arc generally 
accepted as excellent. 

Selected medico-legal points especially pertinent to surgical nursing are presented 
in a short chapter. A glossary, including many of the terms used in the discussion 
or the directing of surgical cases, might be referred to advantageously, especially 
by nurses just beginning their training in a surgical division. Tlie illustrations are 
good and depict modern methods and equipment. 


A Manual of Badiological Diagnosis. B3' Ivan C. C. Tchaperoff. Pp. 256, with 2SG 

illustrations. Baltimore, 1937, William Wood & Companj-. $6. 

This profusel3- illustrated outline of roentgen diagnosis should find read3’ 
acceptance by undergraduate students and practitioners of medicine. It presents 
the essentials of radiologic diagnosis in brief form. The best section in the book 
deals with the bones and joints and occupies about half of the volume. The chest, 
gastrointestinal tract, gallbladder, urinary tract, female generative organs, including 
the radiologic diagnosis of pregnancy and tumor of the spinal cord and ventriculog- 
raphy, all receive consideration but in somewhat briefer form. The book is modern 
and should prove to be a valuable manual for quick reference. 


Erratum 

On page 528 of the October issue, in the article by Scudder and Zwemer en- 
titled “The Effect of Complete Intestinal Fistula on Blood Potassium,” in the 
si.xth paragraph reference should be made to Morton’s hypothesis rather than to 

Norton’s. 
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ciples in treatment of (Samu- 
els), 225 

Gastric resection for duodenal ulcer, 
should it be done? (Walters), 
759 

ulcer, pathology of (Dible), 675 
Gastroduodenal ulcer, chronic, value of 
gastroscopy in diagnosis and 
treatment of (Schindler), 092 
Gastroduodenostomy and pyloroplasty 
(Finney), 73S 

Gastrointestinal tract, perforation of 
(Bergh, Bowers, and Wangen- 
steen), 190 

upper, acute massive hemorrhage 
from (Allen), 713 
Gastroscopy, 973 (B. Bev.) 

in diagnosis and surgical treatment of 
chronic gastroduodenal nicer 
(Schindler), 092 


Gland, thyroid, recent advances in 
surgery of (Mahorner), 280 
Gravity pressure and circulating hot wa- 
ter method of applying heat to 
pelvic tissues (Champion and 
Dwyer), 612 

11 

Harvey Cushing Society, review of sixth 
annual meeting of, Philadelphia, 
May 6, 7, and 8 (iniite), 315 
Hemorrhage, acute, massive, from upper 
gastrointestinal tract (Allen), 
713 

Heparin and thrombosis of veins follow- 
ing injury (Murray, Jaques, 
Perrett, and Best), 163 
High frequency transmission of stimu- 
lating impulses (Newman, Fen- 
der, and Saunders), 359 
Historical operation: removal of upper 
jaw (Power), 780 
Hypoglycemia (Womack), 793 

I 

Implantation, ureterointestinal (Hig- 
gins), 1 

of ureters into colon (Walters), 12 
Impulses, stimulating, high frequency 
transmission of (Newman, Fen- 
der, and Saunders), 359 
Infections of "dangerous area" of face 
(Maes), 789 (E) 

microaerophilic, zinc peroxide in 
(Ehoads), 937 

Inguinal region, adenomyoma of (Neel), 
769 

Inhalation anesthesia, 974 (B. Bev.) 
Injection and ligation, combined, vari- 
cose veins treated by (Lowen- 
berg), 903 

Injections, continuous intravenous 
(phleboclysis) (Horsley), 622 
(A) 

Internal jugular vein, arteriovenous 
fistula involving common carotid 
artery- and (Bigger and Lip- 
pert), 555 

Intestinal fistula, complete, effect of, on 
blood potassium (Scudder and 
Zwemer), 519 

Intestine, proximal to carcinoma of right 
side of colon, associated with 
anemia (Welch, Mayo, and 
Wakefield), 849 

Intravenous administration of fluids, in- 
cluding blood transfusion 
(Lundy and Osterberg), 590 
injections, continuous, (phleboclysis) 
(Horsley), 622 (A) 

Irradiation sarcoma (Wilson and Brun- 
sohwig), 607 

Ivy bleeding time test, report of value 
of, and use of viosterol in cases 
of obstructive jaundice (Boys). 
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C 

Calcification of semilunar cartilages of 
knee .ioint (Balensweig and Bos- 
worth), 120 

Carcinoma of cervix, treatment of, by 
combined use of relatively small 
amounts of radium and deep 
3c-ray (iliirplioy), S2 
of right side of colon, associated witli 
anemia, histologic study of in- 
testine proximal to ' (Welch, 
Mayo, and Wakefield), S4J) 

Carcinomas, primary, of stomach and 
sigmoid flexure occurring si- 
multaneously in same individual 
(Pemberton and Waugh), 211 

Carotid artery, common, and internal 
jugular vein, arteriovenous fis- 
tula involving (Bigger and Lip- 
pert), 555 

Cartilages, semilunar, of knee joint, cal- 
cification of (Balensweig and 
Bosworth), 120 

Cervix, carcinoma of, treatment by com- 
bined use of relatively small 
amounts of radium and deep 
x-ray (Murphey), 82 

Chicago Lying-In Hospital, surgical com- 
plications during pregnancy at 
(Dieckmann), 71 

Cholecystoduodenostomy, cliolecystos- 
tomy, and cholcoystogastrostomy 
in jaundiced patients, probable 
cause of high mortality follow- 
ing. (Best and Hicken), 5CG 

Cholecystogastrostomy, choleoystostomy, 
and cholecystoduodenostomy in I 
jaundiced patients, probable 
cause for high mortality follow- 
ing (Best and Hicken), 5G6 

Cholecystoscopy (Hollenbcrg and Eik- 
ner), 37 

Cholecystostomy, cholecj-stogastrostomy, 
and cholecystoduodenostomy in 
jaundiced ’ patients, probable 
cause for high mortality fol- 
lowing (Best and Hicken), 5G0 

Christian E. Holmes; man and physi- 
cian, IGl (B. Eev.) 

Chronic gastroduoidenal ulcer, value of 
gastroscopy in diagnosis and 
surgical treatment of (Schind- 
ler), 692 

nonspecific ulcerative colitis (Sionroe), 
5(0 

Circulating hot water and gravity pres- 
sure method of applying heat 
to pelvic tissues (Champion and 
Dwv-er), 612 

Circulatory disease, peripheral, popliteal 
aneurj-sms ns cause of (Thcis), 
327 

Clinical roentgenologv' of _ the cardio- 
vascular system, 15S (B. Ecy.) 

Colitis, chronic nonspecific ulcerative 
(Monroe), 575 


Colon, implantation of ureters into 
(Walters), 12 

perforating lesions of, diagnosis and 
surgical treatment of (Dixon 
and Weber), 411 

right side of, histologic study of in- 
testine proximal to, associated 
with anemia (Welch, Mayo, and 
Wakefield), 849 

Common bile duct, eft'ects of obstruction 
of, on portal blood flow and 
oxygen consumption (Lew and 
Blalock), 33 

carotid artery and internal jugular 
vein, arteriovenous fistula in- 


volving (Bigger and Lippert). 
555 

Complete intestinal fistula, effect of, on 
blood potassium (Scudder and 
Zwemcr), 519 

Continuous intravenous injections 
(phleboclysis) (Horsley), G22 

Coronarj- disease, surgical treatment of 
(Ochsner and DeBakey), 428 

Costcctomy, complete (Wangensteen), 
852 


D 


"Dangerous area” of face, infections of 
(Jlacs), 789 (H) 

Diabetes mellitus, therapy of surgical 
treatment of, at Presbyterian 
Hospital in Now Vork Citv, 
1930-1935 (Smith), 509 
a modern nmnual, ICl (B. Eev.) 

Diabetic gangrene, fundamental prin- 
ciples in treatment of (Samu- 
els), 225 

Diagnosis and surgical treatment of per- 
forating lesions of colon (Dixon 
and Weber), 411 

Diagnostic rocntgenologj’, 158 (B. Eev.) 

Disease, coronary, surgical treatment of 
(Ochsner and DeBakey), 428 
echinococcus, sonic aspects of (Dew), 
3C3 

peripheral circulatory, iioplite.al anoie 
rj'snis ns cause of (Theis), 327 
va.scular, treatment of, by .suction- 
prc.ssiire chamber applied to 
thigh (Holman and Schulte), 
502 


Diverticula, esophageal ( Bliason, Tucker, 
and Thigpen), ISS 

Diverticulum of larynx (Kerr and Brad- 
ley), 59S 

Dr. Bodo Otto and the medical back- 
ground of the Americ.an Ecvolu- 
tion. Col (B. Eev.) 

Duodenal regurgitation, relation of, to 
development of jejun.'d ^uher.s 
(Mnicr and Gros.sman), -oo 
ulcer, should ga.stric rc.seefion he done 
forf (Walters), 7.59 
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Peripheral circulatory disease, popliteal 
aneurysms as cause of (Theis), 
327 

vascular disease, effect of sympathec- 
tomy on (de Takats), 46 
treatment of, by suction-pressure 
chamber applied to thigh (Hol- 
man and Schulte), 502 
Peritoneal fluids, cytologic response of, 
to certain substances (Seeley, 
Higgins, and Mann), 862 
Peritonitis, liver, shock syndrome in 
(Martin and Trusler), 247 
perforation of gastrointestinal tract, 
experimental study of factors 
influencing development o f 
(Bergh, Bowers, and Wangen- 
steen), 196 

Phleboclysis (Horsley), 622 (H) 
Physiology of peptic ulcer (DeBakey), 
653 

Pilonidal sinus, operative treatment of 
(Dunphy), 581 

Plural-stage or one-stage operations 
(Stone), 424 (H) 

Popliteal aneurysms as cause of periph- 
eral circulatory disease (Theis), 
327 

Portal blood flow, effects of obstruction 
of common bile duct on oxygen 
consumption and (Levy and 
Blalock), 33 

Potassium, blood, effect of complete in- 
testinal fistula on (Scudder and 
Zwemer), 519 

Pregnancy, surgical complications dur- 
ing, at Chicago Lying-In Hos- 
pital (Dieckmann), 71 
Preoperative and postoperative treat- 
ment, 160 (B. Eev.) 

Presbyterian Hospital in New York City, 
1930-1935, therapy of surgical 
complications of diabetes mel- 
litus at (Smith), 509 
Primary carcinomas of stomach and sig- 
moid flexure occurring simul- 
taneously in same individual 
(Pemberton and Waugh), 211 
Prostatic surgery, recent advances in 
(Alyea), 131 

Pulmonary tuberculosis, surgery of, re- 
cent advances in (Steele), 625 
Pyloroplasty and gastroduodenostomy 
(Finney), 738 

R 

Kadium, treatment of carcinoma of cer- 
vix by combined use of deep 
x-raj' and relatively small 
amounts of (Murphey), 82 
Reconstruction of thumb (Iselin), 619 
(E) 

Regurgitation, duodenal, relation of, to 
development of jejunal ulcers 
(Maier and Grossman), 265 
Resection, gastric, for duodenal ulcer, 
should it bo done? (Walters), 
759 


Rhabdomyosarcoma of kidney (Messinger 
and Jarman), 26 

Ross and Carless manual of surgery, 973 
. (B. Eev.) 

S 

Sarcoma, irradiation (W i 1 s o n and 
Brunschwig), 607 

Semilunar cartilages of knee joint, calci- 
fication of (Balensweig and 
Bosworth), 120 

Shock syndrome in liver peritonitis (Mar- 
tin and Trusler), 247 
Sigmoid flexure, primary carcinomas of, 
and of stomach occurring simul- 
taneously in same individual 
(Pemberton and Waugh), 211 
Sinus, pilonidal, operative treatment of 
(Dunphy), 581 

Spinal anesthesia, use of metycaine in 
(Tuohy), 39 

Splenectomy (Eliason and Johnson), 823 
Sterility indicators, evaluation of (Wal- 
ter), 585 

Stimulating impulses, high frequency 
transmission of (Newman, Fen- 
der, and Saunders), 359 
Stomach, primary carcinomas of, and 
of sigmoid flexure occurring si- 
multaneously in same individual 
(Pemberton and Waugh), 211 
Struma lymphomatosa (Hashimoto) (Lee 
and McGrath), 238 

Suction-pressure chamber applied to 
thigh, treatment of peripheral 
vascular disease by (Holman 
and Schulte), 502 

Suppurative pericarditis, treatment of 
(Bigger), 128 (E) 

Surgeon, the training of (Eavdin), 275 

(E) 

young, training (Wise), 276 (E) 
Surgery of pulmonary tuberculosis, re- 
cent advances- in (Steele), 625 

of sympathetic system (Lehman), 426 
(E) 

of thyroid gland, recent advances in 
(Mahomer), 280 

prostatic, recent advances in (Alyea), 
131 

recent advances in, department of, 131, 
280, 428, 625, 793, 943 
Surgical complications during pregnancy 
at Chicago Lying-In Hospital 
(Dieckmann), 71 

correction of mandibular protraction, 
retraction, and fractures of as- 
cending rami (Hensel), 92 

operations under ether anesthesia, 
study of lipemia curve follow- 
ing (Montanus, Ames, and Herr- 
mann), 401 

treatment of coronary disease (Ochs- 
ner and DeBakey), 428 
and diagnosis of perforating lesions 
of colon (Dixon and Weber), 
411 
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J 

Jaundice, obstructive, report of value of 
Ivy bleeding time test and use 
of viosterol in cases of (Boysl. 

Jaundiced patients, probable cause for 
liigli mortality following cholc- 
cystostomy, cbolecystogastros- 
tomy, and eliolocystoduodenos- 
tpniy in (Best and Hicken), 560 

Jaw, upper, removal of: an bistorical 
operation (Power), 7S0 

Jejimal ulcers, relation of duodenal 
regurgitation to (Jlaier and 
Grossman), 265 

Jugular vein, internal, arteriovenous 
fistula involving common carotid 
artery and (Bigger and Lip- 
pert), 555 

K 

Kidney, rhabdomyosarcoma of (Mes- 
singer and Jarman), 26 

Knee joint, calcification of semilunar 
cartilages of (Balensweig and ^ 
Boswortli), 120 I 

L 

Larynx, diverticulum of (Kerr and Brad- 
ley), 59S 

Ligation and injection, combined, vari- 
cose veins treated by (Lowen- 
berg), 903 

Lipemia curve, study of, following surgi- 
cal operations under other anes- 
thesia (ilontanus, Ames, aud 
Herrmann), 401 

Liver peritonitis, shock syndrome in 
(Martin and Truslcr), 247 

M 


' Mortality, high— Cont^d 

patients (Best and Hicken), 
566 

Muscle transplants, arterial repair br 
(McNealy and Shapiro), 01 ' 

K 

Kerves and tendons, repaired, experi- 
mental study upon prevention 
of ndhcsioDS nhoiit (Lavis and 
Aries), 877 

0 

Obstruction of common bile duct, effects 
of, on portal blood flow and 
oxygen consumption (Lew aud 
Blalock), 33 

Obstructive jaundice, report of value of 
Ivy bleeding time test and use 
of viosterol in cases of (Boys), 
817 

One-stage or plural-stage operations 
(Stone), 424 (E) 

Operation, indications for, in cases of un- 
complicated peptic nicer 
(Bloomfield), 710 

Operations, one-stage or plural-stage 
(Stone), 424 (E) 

Operative treatment of pilonidal simis 
(Dunphy), 5S1 

Os calcis fractures (Yoerg), 493 

Oscillomographs as aid to diagnosis, in 
popliteal aneurj'sms as a cause 
of peripheral circulatory disease 
(Theis), 327 

Oxygen consumption, effects of obstruc- 
tion of common bile duct on 
portal blood flow and (Levy and 
Blalock), 33 

P 


Malignant tumors of the throat (Mar- 
tin), 3S1 

3Ian, distribution of anhidrosis follow- 
ing interruption of various sym- 
pathetic pathways in (Both), 
343 

Mandibular protraction, retraction, and 
fractures of ascending rami, 
surgical correction of (Hensel), 
92 

filanual of operating room procedures, 
S16 (B. Eev.) 

of radiological diseases, 970 (B. Bcv.) 

Massive liemorriiage, acute, from upper 
gastrointestinal tract (Allen), 
713 

Medical urologj', 320 (B. Bev.) 

Motycaine, use of, in spinal anesthesia 
(Tuohy), 39 

Slicroacrophilic infections, use of zinc 
peroxide in (Bhoads), 937 

Modem motherhood, 159 (B, Bev.) 

Afortnlity, high, probable cause for, fol- 
loiving cholccy.stostomy, ciiole- 
cvstogastrostoiiiy, a n il cholc- 
cystoduodenostomy in jaundiced 


Pathologv’ of gastric ulcer (Bible), 675 
Pelvic tissues, gravity pressure and cir- 
culating liot water method of 
applying heat to (Clmmpion 
and Dwyer), 012 

Peptic ulcer, perforated, siibcutnncmis 
empliysema associated w i t li 
(McCorklo and Stevenson), 930 
physiology of (Deliakey), 053 
surgical treatment by conservative 
measures (Balfour), 732 


symposium on, 053 - 1 OS 
uncomplicated, indications for opera- 
tion in (Bloomfield), no 
ulceration (Ochsner), 780 (L) 
L^erforating lesions of colon, diagnosis 
and surgical treatment of 
(Bixon and IVeber), -JH 
’orforntion of gastrointestinal tract 
(Bcrgh, Bower.s, and Wangen- 
.Steen), 190 

•ericarditis, filirotis constricting, opera- 
tive mnimgemciit of (.‘rcliniiedca 
and IVesfermann), .350 
suppumtivc, treatment of (IhggerL 

12S (E) 
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COOK COUNTY 

GRADUATE SCHOOL of MEDICINE 

(IN AFFILIATION WITH COOK COUNTY HOSPITAL) 

Incorporated not for profit 

Announces continuous courses 


MEDICINE — ^Informal Course; Intensive 
Personal Courses; Special Courses. 

SUB GERY— General Courses One, Two, 
Three and Six Months; Two Weeks 
Intensive Course in Surgical Tech- 
nique with practice on living tissue; 
Clinical Course; Special Courses. 

GYNECOLOGY — ^Diagnostic Courses; 
Clinical Courses; Special Courses. 

FRACTURES & TRAUMATIC SUR- 
GERY — Informal Practical Course; 
Ten Day Intensive Course starting 
February 14tli, 19.3S. 


OTOLARYNGOLOGY— Two Weeks In- 
tensive Course starting April 4th, 
lf)3S. 

OPHTHALMOLOGY— Two Weeks In- 
tensive Course starting April ISth, 
1938; Personal Course in Refraction. 

UROLOGY — General Course Two 
Months; Intensive Course Two 
Weeks; )Special Courses. 

CYSTOSCOPY— Ten Day Practical 
Course. 

GENERAL, INTENSIVE AND SPE- 
CIAL C O U B S E S IN ALL 
BRANCHES OF MEDICINE AND 
SURGERY. 


Teaching Faculty — Attending Staff of 

COOK COUNTY HOSPITAL 

Address: Registrar, 427 South Honore Street, Chicago, Illinois 


TEELAWUKET 

RANCH 

(In Southwestern Colorado near Mesa 
Verde National Park) 

It’s a fascinating and different life to 
“go western” — to ride with the cowmen 
in the mountains and “tune in” quickly 
to the workaday life of a big, 2,150-acre 
cattle ranch located amid the snow- 
capped peaks of the Rockies. Here also 
is rainbow trout fishing at its best, yet 
unspoiled and off the beaten path of 
tourist traiEc. 

Teolawuket enjoys as its guests many 
professional men and their families dur- 
ing the summer season, and invites you 
to write for information to: Tcclawuket 
Ranch, Bayfield, Colorado, or 4482 Wash- 
ington Blvd., St. Louis, Missouri. 

Also boi/s’ division, IlAticno Mesa A'erde 
Which operates, June SO to Sept. 1 


A Handsome Permanent 
Binder for ‘‘Surgery^' 


ONLY 

$'|25 


■ The ONLY binder that opens 

yj flat as a bound bookl Made 
T of durable imitation leather, 

I it will preserve your journals 

permanently. Each cover 
holds 6 issues (one volume). There 
are two volumes a year. Do your 
own binding at home in a few 
1 'I . {nstructions easy to fol- 

In'"; coupon for full information and binder on 

10-day free Inal. 

^ MAIL COUPON TODAY 

j SUCKERT LOOSE LEAF COVER CO. 
j 234 IV, Lamed St., Detroit, Michigan 

j Mail postpaid.. ...binders for Surgeo’ 

I for years | 

j Will remit In 10 days or return bindings collect. 1 

I Name __ _ 1 

j Address 1 
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Surgical treatment— Cent ’d 

of diabetes mebitus, therapy of, at 
Presbyterian Hospital in New 
York City, 1930-1935 (Smith), 
509 

Syinpatlietic patlnvays in man, distribu- 
tion of anliidrosis foiloiving in- 
terruption of (Botli), 343 
system, surgery of (Lelmian), 420 (N) 
Sympathectomy, effect of, on peripheral 
rascular disease (deTakats), 40 
Symposium on peptic ulcer, 653-768 
urologj', 1-25 

Sj-ndrome, shock, in liver peritonitis 
(Martin and Trusler), 247 

T 

Tendons, and nerves, repaired, experi- 
mental study upon prevention 
of adhesions about (Davis and 
Aries), 877 

Test, Ivy bleeding time, and use of vios- 
ferol in cases of obstructive 
jaundice (Boys), S17 
Textbook of surgical nursing, 975 (B. 
Ecv.) 

Therapy of surgical complications of 
diabetes mellitus at Presby- 
terian Hospital in H'evv York 
City, 1930-1933 (Smith), 509 | 

Throat, malignant tumors of (Martin), 
381 

Thrombosis of veins following injury, 
and heparin (Murray, Jaques, 
Perrett, and Best), 163 
Thumb, reconstruction of (Iselin), 619 
(P) 

Thyroid gland, recent advances in sur- 
gery of (Mahorner), 280 
Transfusion, blood, intravenous adminis- 
tration of fluids, including 
(Lundy and Osterborg), 590 
Transplants, muscle, arterial repair by 
(McNealy and Shapiro), 61 
Tuberculosis, imlmoimry, surgery of, re- 
cent advances in (Steele), 625 
Tumors, malignant, of the throat (Mar- 
tin), 381 

U 

Ulcer, chronic gastroduodenal, value of 
gastroscopy in diagnosis and 
surgical treatment of (Schind- 
ler), 692 . 

duodenal, should gastric resection be 
done for? (Walters), 759 
gastric, pathology of (Dible), 075 
peptic, physiology- of (DcBakey), 653 
its surgical treatment by conserva- 
tive measures (Balfour), 732 
perforated, subcutaneous empliysema 
associated with (McCorkle and 
Stevenson), 930 
symposium on, 653-708 
uncomplicated, indicotious for opera- 
tion in cases of (Bloomfield), j 
TIO 


Ulcer, peptic—Cont’d 
perforated peptic, subcutaneous em- 
physema associated with (Me- 
Corkie and Stevenson), 930 
Ulceration, peptic (Oefasiier), 786 (P) 
Ulcerative colitis, chronic nonspecific 
(Monroe), 575 

Ulcers, jejuna], relation of duodenal 
regurgitation to (Maier and 
Grossman), 265 

Uncomplicated peptic ulcer, indications 
for operation in cases of 
(Bloomfield), 710 

Upper jaw, removal of: an historical 
operation (Power), 780 
gastrointestinal tract, acute massive 
hemorrhage from (Allen), 713 
Uretcrointestinal anastomosis (Hinman), 
126 (E) 

implantation (Higgins), 1 
Ureters, implantation of, into colon 
(Walters), 12 

Urcterosigmoidostomy, aseptic (Foley), 
IS 

Urology symposium, 1-25 
V 

I'aricosc veins, modem treatment of 
(Ochsner and Mahonier), 889 
recent advances in treatment of 
(Johnson), 943 

treated by combined ligation and 
injection (Lowenberg), 903 
Vascular disease, peripheral, effect of 
symiinthectomy on (de Takats), 
46 

treatment of, by suction-pressure 
chamber applied to thigh (Hol- 
man and Schulte), 502 
V'ein, internal jugular, arteriovenous 
fistula involving common carotid 
artery and (Bigger and Lij)- 
jierl), 555 

Veins, thrombosis of, following injury 
and bepariu (Murray, Jaques, 
Perrett, and Best), 163 
varicose, modern treatment of (Ochs- 
nor and Mahorner), 889 
recent advances in treatment of 
(Johnson), 943 

Viostcrol, use of, and value of Ivy bleed- 
ing time test in cases of obj 
structive jaundice (Boys), 817 

W 

Wundiicilung, 816 (B. Bcv.) 


X-ray, 


X 

deep, treatment of carcinoma of 
cervix bv combined use of rela- 
tively small amounts of radium 
and (Murphey), 82 


Z 

Zinc peroxide, use of, in mieroaerophilw 
infections (Elioads), n.n 
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COOK COUNTY 

GRADUATE SCHOOL of MEDICINE 

(IN AFFHAATION WITH COOK: COUNTY HOSPITAL) 

Incorporated not for profit 

Announces continuous courses 


MEDICINE — ^Informal Course; Intensive 
Personal Courses; Special Courses. 

SIJEGEBY — General Course.s One, Two, 
Three and Six Months; Two Weeks 
Intensive Course in Surgical Tech- 
nique with practice on living tissue; 
Clinical Course; Special Courses, 

GYNECOLOGY — Diagnostic Courses; 
Clinical Courses; Special Courses. 

FBACTUEES & TllAUMATIC SUR- 
GEBY — ^Informal Practical Course; 
Ten Day Intensive Course .starting 
February 14th, 193S. 


OTOLARYNGOLOGY— Two Weeks In- 
tensive Course starting April 4th, 
1938. 

OPHTHALklOLOGY— Two Weeks In- 
tensive Course starting April 18th, 
1938; Personal Course in Eefraetion. 

UROLOGY — General Course Two 
Months; Intensive Course Two 
Weeks; Special Courses. 

CFSTOSCOPY— Ten Day Practical 
Course, 

GENERAL, INTENSIVE AND SPE- 
CIAL COURSE S IN ALL 
BRANCHES OF MEDICINE AND 
SURGERY. 


Teaching Faculty — ^Attending Staff of 

COOK COUNTY HOSPITAL 

Address: Registrar, 427 South Honore Street, Chicago, IlUnois 


TEELAWUKET 

RANCH 

(In Southwestern Colorado near SIcsa 
Verde National Park) 


It’s a fascinating and different life to 
“go western” — to ride with the cowmen 
in the mountains and ‘ ‘ tune in ’ ’ quickly 
to the workaday life of a big, 2,150-acre 
cattle ranch located amid the snow- 
capped peaks of the Rockies. Here also 
is rainbow trout fislung at its best, yet 
unspoiled and off the beaten path of 
tourist traffic. 

Teelawuket enjoys as its guests many 
professional men and tlicir families dur- 
ing the summer season, and invites you 
to write for information to: Teelawuket 
Ranch, Bayfield, Colorado, or 4482 Wash- 
ington Bird., St. Louis, Missouri. 

Also hoys’ division, UAi^cno JlESA Verde 
Which operates, June SO to Sept. 1 


A Handsome Permanent 
Binder for ‘‘Surgery” 


ONLY 


I’ \ V 


ft 


■ ^ The ONLY binder that opens 
y j flat as a bound boob! Made 
T of durable Imitation leather, 

I it will preserve your journals 

permanently. Each cover 
holds 6 Issues (one volume). There 
are two vplumes a year. Do your 
oiyn binding at home in a few 
, minutes. Instructions easy to (oU 

low Alajl coupon for full information and binder on 
10-day free tnal. 


-MAIL COUPON TODAY- 


J SUCKERT LOOSE LEAF COVER CO. 
j 234 IV. Lnrnca St„ Detroit, Michigan 

j Mail postpaid 

I for years 

I WII remit in 10 days or return bindings coUeci. 

I Name _ 

j Address 
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SURQERY 

Edltoig. OC^S^R M.D.. 1430 Tula^ Ave., New Orleans. La., and OWEN 

ti. WANGENSTEEN. M.D., University Hospitals. Minneapolis. Minn. 

Associate Edltora: ALFRED BLALOCK. M.D.. Vanderbilt University Hosnltal 
Bafttaore. Jld"” F. RIENHOFP. Jr.? M.D.. 1201 N.‘’caWert‘^!: 

Published by THE C. V. MOSBT COMPANY. 3525 Pine Blvd.. St. Louis, U.S.A. 

*^'®“‘E?tG.^r!' I'? Holborn. London. W.C.l. 

L.nteied at the Post Office at St, Louis, Mo., as SeconO-CIass Matter. 

Published Monthly. Subscriptions may begrln at any time. 


Editorial ConimiinlcnttonM 

Invites concise original articles of new 
clinical and experimental surgery. Descriptions of new 
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An Important Surgical Problem/ 

you <10 general practice the frLture?o^o f. “ 
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MANAGEMENT OF FRACTURES 
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REVIEWS OF FIRST EDITION 


"All the modern methods of treatment in general use, from 
the simplest to the most elaborate, are carefully described 
so that everyone, from the country doctor to the specializ- 
ing orthopedist In the city hospital, will find what he needs 
to know, from the skull to the metatarsal bones, all ar- 
ranged in orderly sequence." — Clinical Medicine and 
Surgerj'. 

“Key and Conwell have not simply written one more book 
on fractures, but, after a wide review of methods, have 
judiciously evaluated results and with a refreshing frank- 
ness have stated their conclusions based on personal ex- 
perience. The authors seem to have fulfilled the purpose, 
stated in their preface, of writing a book for the general 
practitioner and the surgeon as a practical working guide 
in the management of fractures, dislocations and sprains.” 
— Journal of Bone and Joint Surgerj'. 

“The best on fractures that has ever been published in this 
country' and jvill remain the standard for many years.”— 
Minnesota Medicine. 


“This book brilliantly combines sound orthopedic training, 
research and teaching with the treatment of industrial dis- 
abilities. This is not Just another fracture book, but a 
brilliant and complete treatise on fractures, dislocations 
and sprains." — American Journal of Surgery*. 

“No hospital or doctor should be without a copy of it. if 
they* expect to treat injuries.” — ^rij-gmia ^ledical Monthly. 
“One of the most extensive ever written on this subject." 


Southern IMedical Journal. 


“A valuable addition to tlie library of the general Prac- 
titioner and the general surgeon, an indispensable gjilde 
to the industrial surgeon .” — Journal ot yiissourl Medical 


Association. 


“The work is exceptionally complete, covering cvep’ tVPe 
of fracture, including the complications, with an adequate 
description of the clinical manifestations and treatment. 
— New Orleans Medlc.al and Surgical Journal. 


CONTENTS 

Pnrt I— Gonoral Consiaeratlons: Eo- 
pnir of Fractures; Principles of Treat- 
ment of Fractures; First Aid in Frac- 
ture and Automobile Injuries; Compli- 
cations of Fractures; PatlioloRlcal 
Fractures; Compound Fractures; Dis- 
locations; Workmen's Compensation 
Law; Medlcolcfiral Aspects of Fracture 
Cases. 

Tort II — Diagnosis and Treatment of 
Specific InJurJe.*?; Fractures of tlic 
Skull and Brain Trauma; Fractures of 
the Jaws and Related Bonos of the 
Face; Injuries of the Spine; Fractures 
and Dislocations of the Ilyold, Larynx, 
and Tracheal Cartllapcs; Injuries of 
the Thora-\; Injuries In tlio Rofflon of 
the Shoulder Girdle and Shoulder; 
Fractures of tlio Shaft of the Humerus; 
Fractures In the Region of tlio Elbow; 
Fractures of the Forearm; Injuries of 
the Region of the Wri.'Jt and Hand; 
Fractures and Dislocations of the 
Pelvis; Injuries In the Region of the 
Hip; Fractures of tlic Shaft of the 
Femur; Injuries in tlio Region of the 
Knee Joint; Fractures of the Simfts of 
the Tibia and Fibula; Injuries In the 
Region of the Ankle; Injuries of tiio 
Foot. 


THI3 C. V, .VOSIIV COMPANY 
3525 Pino IWvtI., St. Louis, Mo. 

Gentlemen: Send me tlie new Second Edition of Ke^'-Conwell '*;^^nIlaf;cmcnt of Fracturo.s, Dl/doca- 
tioris and Sprains,'* c?mrp'In;T my nccoitnU The price iff 


Dr. - Aiitlrofi-t 
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Mallinchrodt Cvclopropanc be 

obtained through the various offices of the 
Puritan Compressed Gas Corporation, 


CHEMICAL WORKS 


ST. LOUIS NEW YORK TORONTO 
CHICAGO PHILADELPHIA MONTREAL 


Effective 

Anesthesia 

tvith 


AMPLE OXYGEN gives 
CYCLOPROPANE {MallincUrodl) 

Wide Scope and Utility 

Small percentages of anesthetic gas in the presence of 
c.xcess oxygen characterizes the anesthesia with Cyclo- 
propane (Mallinckrodt). Respiratorj- calmness and 
cardiac stability contribute to the "elasticity” of 
Cyclopropane anesthesia. 

CYCLOPROPANE for ANESTHESIA is relatively 
safe and widely adaptable in competent hands. Adequate 
relaxation unhampered by labored breathing is appreci- 
ated in thoracic and abdominal surgery. In obstetrics, 
especially for cesarian sections, diflicult forceps deliver- 
ies, and postpartum repairs, the plentiful oxygen is 
indicated. 

CYCLOPROPANE for ANESTHESIA (Mallinckrodt) 
is produced from propane by progressive thermal 
dichlorination according to a newly developed process. 
Mallinckrodt has perfected a convenient container and 
recommends the ''re-hreathing” and "closed circuit” 
types of administration. 

Send for tww brochure 

"Cyclopropane for .■inesthesur'' {Mallinchroill) 


Protecting the Potency of Your Prescriptions Since 1867 


MALLINCKRODT CHEMICAL WORKS 


Snd & Mallinckrodt Streets, St. Louis, Mo. 

(.adJttts n«orctt office) 


72 Gold Street, New York, N. Y. 


7 should lihe your latest 
Jirorhurr ’*CycIopro^ 
pane for Anesthesia" 
{^faIIinchroflt), 


\arne 

Strei't.. 

City.... 


State. 


... S-1! 
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CONTENTS FOB NOVEMBER, 1937 

Original Communications 

Symposium on Peptic Ulcer.* 

TJie Pli3’sioIofi-y of Peptic Ulcer. Miclinel UcBakoyi 3r.D., Now Orleans. 

Jjtt. 

TJie Pathology of Gastric Ulcer. Henry HiWe, Professor of Pnflioloffy 
in the University of Uverpool, Liverpool, England 

The Value of Gastroscopy in Din«rnosis and Surfficnl Treatment of Chronic 
Gastroduodenal Ulcer. Rudolf Scliindler. M.D., ChIcnEro, HI. 

The Indications for Operation in Cases of Uncomplicntod Peptic Ulcer. 
Arthur U. Bloomtield, H.H., San Prancisco, Calif. ^ 

Acute Massive Hemorrhag-e from the Upper Gastrointestinal Tract. 
Arthur IV. Allen, M.D., Boston, Mass. 


Peptic Ulcer: Its SiirErlcal Treatment b.v Conservative Measures. Honnld 
C. Balfour, M.I)., Rochester, Minn. - ....... 

Pyloroplasty and Gastroduodenostomy. J. M. T. PJnnoy, Jr., M.P.» 
Baltimore, Md, 

Should Gastric Resection Be Bone for Duodenal Ulcer? IValtmnn 
IValters, M.D., Rochester, Minn. - — - — — - - 

Adeiiomyoma of the Insruinal Region. Harry B. Neel, M.B,, 2ioc.hcstct^, Minn. 

Removal of the Upper Jaw: An Historical Operation. Sir B’Arcy Power, 
K.B.E.. r.R.C.S., Bondon, England 


Editorials 

Peptic Ulceration. Alton Ociisncr — 

Infections of the ''Dangerous Area" of the Face. Urban Macs, M.D., Xoiv Or- 
leans, Ba. — — 


Recent Advances in Surgery 

HypoBlyccmiH. NafJinn A. WamneU, M.V., St. I.oijis, Mo. "OS 


Review of Recent Meetings 


SKty-SccoiHl Annojil Mectins: of the American GynccoloRlcnl Society. S'™"’'’' 
scott. Mass., May 31, .lane 1 and 3, 1037. IVlIIInni J. l»lecl.mann, .M.I>., 


Chicago, III. 


Book Reviews 


Jiaak Iti-yletfs 


Vol. 2. No, 5. Novenibor. 1937- Surecry i« ’'its ‘pol-eidonsf ‘ra''n-Am<Tienn 

Pine Blvd.. St. Louis, Mo. ^^bscdptlon price . Unltol ^;*sccon<l-Cla-'.,s Walter January 

^srs;?t "or Marc. 3. 1«0. 
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C ^0 “I ^ ^ >1 ^ 44 


When the success of a plan depends 
upon its perfect execution there must 
be strict co-ordination between the 
individuals involved. No program of 
treatment can relieve the incidence 
of constipation unless the patient is 
willing to co-ordinate his efforts with 
those of the physician. That is why so 


many doctors prescribe Petrolagar for 
their patients. Its pleasant taste and 
gentle consistent action are accepta- 
ble to the patient as well as to the phy- 
sician. Five types of Petrolagar pro- 
vide a choice of medication to suit the 
individual case. Samples on request. 
Petrolagar Laboratories, Inc., Chicago 
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iimiu RED 
« fitiSa. BLUE 


— - ■ I i Acid or alkali, ihe reaclion of ihe urine 

I ||j . : makes no difference if Picochrome is 

I "■ Ihe anliseplic used. Convenience is only 
ii I advantage of using Picochrome in 

iifli urinary infeclions. Safety and efficacy 

are other important considerations that 
prompt its use. May we send you descriptive literature and a trial 
supply of this new urinary antiseptic, Picochrome. Please ask 
for it on your letterhead, specifying capsules or liquid. 
SCHERING & GLATZ, Inc. *113 West ISth Street • New York City 

• Picochrome is supplied in capsules, 24 and 48 in a bollle. Also hollies of 100, 
500 and 1000. Two per cenl solulion in Iwo-ounce hollies. A solulion of 1 lo 1000, 
8- and 32-ounce hollies, for exlemal use. 





AD\^RTISEMENTS 



that a hunter leans toward a fa- 
vorite gun . . . that a fisherman 
favors a pet rod - . . that a golfer 
clings to an endeared club— sur- 
geons adopt B-P Rib-Back blades 
as their final choice. Preference 
born of confidence! 


BARD-PARKER 

Rib-Back Blades 


offer superior qualities of uniform- 
ly keen cutting edges, rigidity and 
strength— characteristics designed 


to encourage pressure constancy 
in surgical touch, thus to gain and 
retain the confidence of their users. 

Authentic Rib-Back blades, of 
which there are eight practical 
patterns, may be readily identified 
by our name or trademark "B-P" 
appearing on every blade and 
genuine knife handle. This identifi- 
cation is your constant assurance 
of undeviating performance ex- 
-pectancy at all times. 

Ask your dealer 






ADVERTISEMENTS 
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JUSTRITE 

WOUND CLIPS 

for Idea! Wound Closure 

JUSTRITE BENDING STRENGTH — firm 
enough to work with and soft enough so that only 
normal pressure is necessary. 

JUSTRITE ALLOY OF METAL — a carefully 
chosen non-rusting alloy always uniform. 

JUSTRITE SHARP POINTS — are placed at 
an angle to pierce and hold only the superficial 
skin. No bleeding or discomfort. Wounds heal 
quickly. Justrite is the ideal clip for skin sutur- 
ing by the Michel Method. 



HOSPITALIZATIOIV 

Mote Cash in the HospitaFs Bank ilccount 


Tbe use of Champion Serum-Proof Silk Sutures decreases the days 
required for tissue healing — hence, less cost for hospitalization. 

This is still another reason why Champion Serum-Proof Braided 
Silk Sutures are the least costly suture material available for internal 
or skin suturing. It is non-acid, non-irritating, benign to tissue, 
strong, supple. 



Free Operating Lengths on Request 
State Sires Desired 


GUDEBROD BROS. SIIK CO. 


Founded 1870 


PHILADELPHIA, PA. 


NEW Yore Chicago 


LOS ANGELES 


BALTIMORE 
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SURGERY 


Reveals a New Field for Surgeons 


Young— GENITAL ABNORMALITIES, HERMAPHRODITISM AND 
RELATED ADRENAL DISEASES 


Hampton Younp, M.D.. Sc./)., P.R.C.SJ.. D.S.M., P,ofc>,sor of Uroloov, Johns Hopkins 
Ujiivcisifj/, 1 isidiifl Uiolopisi, Brady Urological Inslitnte. Johns Hopkins Hospital. Buckram, 
b X 9, eso pages, original drawings by IVilliam P. Hidusch, (10.00. 


Few physicijins or surgeons will be content until tliev have secured a personal copy 
of this unique anti invaluable book, wherein the world-famous urologist gives to the profession 
ills great knowledge and e.vperiei-.co. in a. fleld he has made his o-.yn, by intensive study and 
the devising of extraordinary succe.ssful surgical procedures. 

Tnily a new field of genital and adrenal surgery is revealed. All surgeons will be im- 
mensely interested to know wliat can be done, the how, and the wli.v. Tliey can follow eacli 
operation step by step. All physicians will be gratifled to And that the amazing effects of 
diseases of the adrenal cortex and the embryclogic causes are described in full. Among .l.'i 
cases presented, and so wonderfully illustrated, arc to be found .some of the most extraordin.ary 
e.vnmples of ombryologic dysfunction over assembled. The list of special features can give 
only a faint idea of tlie scope, absorbing interc.st and value of this important book. Send 
for a copy. 

13 IMPORTANT FEATURES 


1. Frequency and amazlnir variety of senltal 
alinormalttics. 

2. Serious pliyslcal and psychic effect of these 
abnormalities. 

3. Intimate relationship bctivecii the endocrine 
frlands and tiie ponltal tract. 

4. Pronounced effect of adrenal diseases npon 
the female jronads and psyclie. 

5. Adreno-penital syndrome, virilism and fienl- 
tal abnormalities. 

C. New operations, devised for tliese cases, 
profuselj' illustrated. 

7. Embryology ns It applies to uenital abnor- 
malities and adrenal diseases. 


8. t’ndeKpendeil testicle and the treatment— 
endocrine and siirtflcal. 

9. Treatment of hypospadias, epispadias, ex- 
strophy; full technical details. 

10. Operations to make normal hermaphrodites, 
true and pseudo, male and female. 

11. Operations to cure abnormal opening of 
rectum into urethra. 

32. Oper.ations on abnormal vnjrlaas Jii both 
males and females, 

13. Intensely Interesting story of Jierinaph> 
rodltlsm in Iilstory and art. 


Bamliill— SURGICAL ANATOM/ OF THE HEAD AND NECK 

versity. Hmentus caiuorfua Over nOO large pages, -iOO mostly anpinal illu.s^ 

ir\To'^!\naZT oollL. Published by subseription. (Hi.OO. Beadp Oclober. 

This is '"v,t’iVvX'''In1«.ok'lrm U.e «"oe<llngiy"'v"lu'H,h^.,‘n^^ 

Head .ind Heck m existence, maki P • .Ilstinguisbed niithor for many years 

highly .appreciated Onhtl!^huXg!st.^^^ Oral Surgena... Gonerat .Surgenn." 

Designed especially for 'm^toitc rogion.s of the head and neck. Or. narnhill 

and all intere.=ted m the singer} of • ,,,e„ervol t'lc.w rrgion.i and va.-t f.\pcrlene,. „„ „ 
ba.s a genius for tcacliing ;>„bll.sbcd under the au..plce,s of the Itesearch 

general .surgeon j ,,e„,a„,| of (he arm.v of piiy.drlaii.s who lo.ve 

Study Club of I>is Angeles at the in.sl. „ e,„ subscribed in lulvance of iniblicatlnn an,| |,„ve 
Dr. Earnhili-s courses- Large tor the benefit of the entire 

thereby made possible the publication of . which has lonj: ‘been nf'cdrd. c-orroi-iUj, 

profession. This is an ^scecdlnnly practical booh ‘"ng 

anatomy and clinical .significance. A very great aid ... both diagnos 


WILLIAM WOOD & CO. BALTIC 
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Nupercaine provides freedom from pain for 
several hours after tonsillectomies, laparot- 
omies, etc., and in urogenital procedure. 

ISSupercaine, “Ciba,” topically or by infec- 
tion, develops a prompt, deep and prolonged 
anesthesia in weaker solutions than ordinary 
preparations, ’ll Nupercaine, “Ciha,” is a 
hutyloxycinchoninic acid diethylethylenedia- 
mide hydrochloride, unrelated chemically to 
cocaine and not subject to Harrison Law 
restrictions. ^ Literature sent immediately 
upon request. 




c/icaine ma' 


TABLETS 
POWDER 
SOLUTION 
AMPULES 
“Council Accepted’ 




CIBA 

PHftRMACEllTlCftL 
PRODUCTS, INC. 





SUMMIT, N. J, 



Make a Real 
REFERENCE BOOK 

of your 


JOURNAL 


Flic each copy as eoon ua received ao 
It will be Instantly available when you 
want to refer to a recent arUcle. 


Wc have secured what we believe to be 
the best binder made for this purpose. 
It la Heht. easy to operate, and hand- 
some, and opens perfecUy flat for easj’ 
reference. 



PRODUCED BY GILMER 

Sent postpaid on receipt of 12.00, with a 
fnmmntec that If you are not more than 
satlsfled, your money will be refunded, 
lie sure to state that the binder la In- 
tended for use with this Joiirnnl. 

Address Dept. S, The C. V. Mosby Co. 
s.«s rine nivd. 8t. Louis, Mo. 


Hours of Posl-Operalive Comfort 
after rapid local 

anesthesia \ 




tru 




mf) 




uj 
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WARNING! 


BEWARE OF H. A. JACOBS 


This man, operating under several 
aliases such as F. Nathans, B. Sam- 
uels, B. Gordon, B. Marks, B. Simon, 
and Blum, is traveling the country de- 
frauding physicians and dentists by 
posing as our representative and col- 
lecting and retaining funds supposedly 
for our journals. His description is as 
follows: Forty years old, five feet 
three inches high, 185 pounds in 
weight, poor teeth — one front tooth 
missing — ^fair complexion and of He- 
brew race. If this man calls upon you 
kindly turn him over to the police and 
notify us. 


THE C. V. MOSBY COMPANY 
3523 Pine Blvd. St. Louis, Mo. 
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“ VINETHENE- 

VINYL ETHER FOR ANESTHESIA MERCK 


COUNCIL ACCEPTED 


Ane^ikeiic 

Vinethene is appealing to the surgeon as an inlialalion anes- 
thetic in a ^dde range of the shorter operative procedures, 
because: 

Vinethene is simple to administer • Induction and recovery 
are rapid • Muscular relaxation is good • Postanesthetic 
nausea, vomiting, and other complications are infrequent 
• Vinethene may be administered for bmited periods as a 
supplementary anesthetic agent in any of the tvell-knotm 
gas machines. 



SUPPLIED in 25 cc. and 50 cc. bottles, and 

tainers convenient for the physician s Intg >o.\cs of. 

vials icith a special dropping cap. 

PROFESSIOi\’ylL LITERATURE ON REQUEST 

MERCK & CO. Inc. RAH WA>,N.J. 








* 











T HK warlike trike of MaKii Afri- 
cans employs a method of wound 
closure similar in principle to one fre- 
quently cited in the history of civilized 
medicine. Thin, sharply pointed slivers 
of wood are passed through ojiposite 
wound edges. These are then drawn 
and held together with thin hast , bring- 
ing the tissues into approximation. 
Leaves serve as bandages and the 
patient chews the hark of the cnklovidi 
tree to deaden pain. 


D&G Sutures 

"TUKY y}RE HEAT STERILIZED" 

DAVIS & G E C K INC. 






Special oSutuAjeA 

WITH SWAGED-ON ATRAUMATIC NEEDLES 

• 

'■ I ■'HIS group of products comprises over a hundred suture and needle 
■A combinations specially designed for specific procedures, particularly 
' those in which minimized suture trauma and the convenience of needles 

which cannot possibly become unthreaded, are desirable. A few products ' 

from this group are shown on these pages. Full information on others 
may be obtained from your dealer or by mail from us, upon request. 


Intestinal Sutures 

K ALMERID plain or chromic catgut, 
celluloid-linen or silk with Atraumatic 
needles in the several types indicated inte- 
grally affixed. Suture lengths: 36 inches for 
products 1342, 1352, 1372 and 1542; all 
others 28 inches. 

THERMO-FLEX (non-botlabU) 

Plain Catgut: 

NO. NEEDLE DOZEN 

1 501 ...Straight Needle a-i S3.6o 

I 503... %-Circle Needle A-3 4.Z0 

1504. ..Small Vi-Circle Needle. ..A-4 4.Z0 

I 505... Vi- Circle Needle A-5 4.Z0 

10- Day Chromic Catgut: 

I 541 ...Straight Needle a-i $3-6o 

I 54Z... Two Straight Needles a-i 4. zo 

1 5 43... Fs- Circle Needle A-3 4.ZO 

1544. ..Small Vz- Circle Needle... A- 4 4.ZO 

I 545... Vi-Circle Needle A-5 4.zo 

CLAUSTRO-THERMAL (bailable) 

Plain Catgut: 

I 301 ...Straight Needle a-i ? 3 '^® 

1 303... %-Circlc Needle A-3 4.zo 

1304. ..Small Vi-CircleNecdlc...A-4 4.zo 

1305. ..Vi-Circle Needle A-5 4.zo 

ZO-Day Chromic Catgut: 

1341 ...Straight Needle A-I 

1342. ..Two Straight Ncedle.'i a-i 4.20 

I 343...'5'«-Circ]c Needle A-3 4.20 

1344. ..Small '/i-CircIeNcedlc...A -4 4 --o 

l345...'/2-CircIe Needle a-, 4-20 


Intestinal Sutures ( cant’d) 

Celluloid -Linen : 

NO. NEEDLE DOZEN 

1 35 1.. . 5traight Needle* a-i S3-do 

1 3 5 2 .. .Two Straight Needles *. .a-i 4.20 

1354. . .5mall Vz-Circle Needle*. .A-4 4.20 

P/ach Silk: 

1371 ...Straight Needle* a-i ?3'6o 

137 2.. . Two Straight Needles *.. A- 1 4.20 

1374. . .5mall Vi-Circle Needle*. .A-4 4.20 

Sizes: 00. .0. .1, except *00. .0 only 


In packages of 12 tubes of a kind and size 





Eye Sutures 

F ine sizes of plain, lO-day chromic cat- 
gut, and black silk with small Atrau 
matic needles. Suture length 1 8 inches ex 
cept as noted. Boilable. 



KO. MATURTAl. 

1661. . .Black Silk 6-0 B-3 

1663. . .Plain Catgut 4-0 B-J 

1665. . .Black Silk 6-0 b-i 

1 665.. . Black Silk 4-0 b-1 

1667.. . Plain Catgut 3-0 B-4 

1669.. .to-Day Catgut 4-0 B-5 

1 669... 10-Day Catgut 3-0 B-5 

1 669D.. 10-Day Catgut! 4-0 B-5 

1669D.. 10-Day Catgut! 3-0 B-5 

DOUBLE ARMED 

1 662.. . Black Silk * 6-0 ..••B-3 

1664. . .Black Silk* 6-0 b-i 

1664. . .Black Silk* 4'0 b-i 

1666.. . Plain Catgut* 3-0 B-4 

1668.. . 10-Day Catgut* 4-0 B-5 

1 668... 10-Day Catgut* 3-0 B-5 

i668d.. 10-Day Catgut t 4.0 B-5 

i668d.. 10-Day Catgut! 3-0 B-5 

* la inches g inches 

Package of 12 tubes of a kind $4.20 


Cleft Palate and Harelip Sutures 



BC. MSTP.KIM. NKBm,TI 

1751 ...Kal-dcrmic 00 c-i 

I 7 52,...Almninmn-BronzcWire 00 c-i 

1753. . .Black Braided Silk 000 c-z 

I 754. ..Aluminum-Bronze Wire 00 c-4 

1 755-.-KBl-dcrmic 00 c-3 

1758. . .Aluminum-Bronze Wire 00 c-j 

Suture length iS inches 

Package of 12 tubes of a kind 54-20 


Thyroid Sutures 

T HERMO-FLEX {^ion-bailable) or Claustro- 
Thermal {bailable') catgut, and black 
braided silk with half-circle, taper point 
Atraumatic needles. Suture lengthaS inches. 



KO. MATERlAt. SIZE NEF.m.E 

1635.. .Non-Boilable Plain Catgut., o T-1 

162 5.. . Boilable Plain Catgut o t-I 

1624. . .Black Braided Silk 000 T-z 


Package of 12 tubes of a kind $4.20 


Plastic Sutures 

F ine sizes of Kal-dermic; silk and silk- 
worm gut with small, cutting point 
Atraumatic needles. Suture length 18 
inches. Boilable. 



NO. MATERIAL SIZE KBEDLE 

165 1 ...Kal-dermic 8-0 B-l 

1651.. .Kal-dermic 6-0 b-i 

165 2... Kal-dermic 8-0 ....B-5 

1652. . .Kal-dermic 6-0 B-5 

1652.. . Kal-dermic 4-0 B-5 

1653. . .Black Silkworm 4-0 b-i 

1655.. . Kal-dermic 4-0 B- 2 

1658. . .Black Silk 4-0 b-z 


Package of 12 tubes of a kind $4.20 


Other D&G Sutures 

S PECIAL needled sutures are also pre- 
pared for dental, tonsil, circumcision, 
ob.stetrical, ureteral, renal, nerve, artery, 
and emergency work. These arc in addition 
to our complete line of unneedled sutures 
embracing catgut, ribbon gut, kangaroo 
tendons, and a variety of other non-absorb- 
ablc materials. 


DISCOUNTS ON SIJJANTITIES 

DAVIS & GECK, INC., 217 DUFFIELD STREET, BROOKLYN, NEW YORK 

Cofyristu n»«t & G«k, iBt. Prizltd in V. S. A. 






Special iSutLUi&i. 

WITH SWAGED-ON ATRAUMATIC NEEDLES 


nnms group of products comprises over a hundred suture and needle 
J- combinations specially designed for specific procedures, particularly 
those in which minimized suture trauma and the convenience of needles 
which cannot possibly become unthreaded, are desirable. A few products 
from this group are shown on these pages. Full information on others 
may be obtained from your dealer or by mail from us, upon request 


Intestinal Sntnres Intestinal Sntnres 


K ALMERID plain or chromic catgut, 
celluloid-linen or silk with Atraumatic 
needles in the several types indicated inte- 
gral!)' affixed. Suture lengths: 36 inches for 
products 1342, 1352, 1372 and 1542; all 
others 28 inches. 


Celluloid-Linen; 

• » -fcT NKKnr. 

1 3 5: 1... Straight Needle* a-i 

1 3 5 2 .. .Two Straight Needle.^ * . . 1 

1354. . .5mall 'A-Circle Needle*. .A-4, 

Black Silk: 


1 I 07 .KK 

S3. 60 
4.20 
4.20 


THERMO-FLEX (non-ioilabli) 


Plain Catgut: 



>JO. 

NBEDLR 

t>OZRN 

1 501 ...Straight Needle 

..A-I ... 

,...$3.60 

1 5'03...%- Circle Needle 

..A-3... 

... 4-10 

1504. ..Small 'A-Cirde Needle. 

..A-4... 

... 4.20 

1505. ..'/2-Circle Needle 

..A-5... 

... 4,20 

20 - Day Chromic Catgut: 



1 54t ...Straight Needle 

..A-I... 

• ••S3-6o 

I 342...TWO Straight Needles... 

..A-I ... 

... 4,20 

I 5 43...%- Circle Needle 

..A-3.,. 

... 4.20 

I 544. ..Small 'A-CirdeNecdle.. 

,.A- 4 ... 

... 4.20 

1 5 45 ... 'A - Circle N eedlc 

.A-5..., 

... 4.20 

CLAUSTRO-THERMAL 

(boilahU) 

Plain Catgut: 



I 301 ...Straight Needle 

.A-I .... 

...<3.60 

I 303...%-Circle Needle 

.A-5 

.. 4.20 

I 304. ..Small 'A- Circle Needle.. 

.A-4.... 

.. 4.20 

I 305... A- Circle Needle 

,A- 5 .... 

.. 4,20 

20- Day Chromic Catgut: 



1 34 1 ...Straight Needle 

A- I 

.5:3.60 

1 3 42... Two Straight Ncedlc.< 

^-I ..... 

. 4.20 

I 343 . Circle Needle / 

‘-3 

. 4.20 

1344.. -Small Vz - Circle Needle, ..a 

-4 

4. 20 

I 545***^'CircJe Needle a 

'5 

4-20 


1371.. .5traight Needle * a-i g 3 . 60 

1372.. .TW0 Straight Needles *..a-i 4.20 

1374. . .5mall '/2-Circle Needle*. .A-4 4.20 

Sizes : 00 . . o . . i , except * 00 . .0 only 
In packages of 12 tubes of a kind and size 
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CASE HISTORIES . . - V 
THE LEG . . . . 

Infecfed Varicose C/lcer in the Region of fhe Ankle. 


Thste COSO filjforiej have been collected by 
■ 'Wallace 4 tiernon Producif, Inc., with the 
cooperation of varioui surgeons. . . The 

patient, white female, age 62 had a vari- 
cose ulcer ol live years standing. Admitted 
• with the ulcer in an acutely lhllamed condi- 
•• tib'n With purulent:^sehdrge, lever, leucocy- 
tosis and' lymphangitis.. The lesion- wo't 


dressed and the leg elevated lor twenty-two 
days, then an intermediate skin graft was 
applied. Patient was discharged with the 
wound healed and in good condition. Using 
Aidchlorarnid Solution in Tridcetln 1:500; 
dressings were changed daily.- Comr 
plete details regarding this ease are. 

. available pn'r^uest. . 




Aiochloromid is'an unusually stable, odorless .chlorine germicide which 
is effective ond economical in the treatment ol infected wounds, cavities 
and abscesses, and os a prophylactic agent to prevent infection of post- 
operative and traumatic cases. 

Aiochloromid is non-irritoling and noh-selective in its bactericidal 
action agoinst gram positive and gram negative organisms. Its pro- 
longed effectiveness, even in the presence of pus, serum, pleural fluid, fecal and 
other organic matter— decreases the number ol dressing changes required— thus 
saving time and materiol, as well as trauma to the patient. . . . Because of these 
. characteristics, Aiochloromid occupies a unique place among chlorine germicides. 
SUPPLIED; Aiochloromid Solution in Triacetin 1 :500, an oily solution which is 
used undiluted. 

Aiochloromid Saline Mixture for the easy preparation ol on isotonic irrigoling 
solution 1:3300 buffered to pH 7.4. Unlike Dakln's-lhis solution retoins its effec 
live strength for months, and is reody for use when required. 

Trial tjuanfliiei sent to phyiidans on request. 

WALLACE tSr TIERNAN PRODUCTS, Inc. 

Belleville, New Jersey, 'U. S. A, 




SPECIALIZATION 


A seventeenth century lens-maker im- 
proves the microscope . . . micro- 
organisms become visible . . . and a chain 
of discovery follows which revolutionizes 
surgery. Thus, civilization marches 
ahead in the footsteps of specialists. 

• In the production of surgical sutures, 
specializ.ation has many advantages. Here 
improvements come, not by accident, but 
through long and extensive research. 


• Special equipment and the undivided 
effort of an experienced personnel are vital 
to the maintenance of present standards. 

• Advancement demands a staff f„JJv 
qualified to apply to our special field a|) 
important dc\'efopnients in allied sciejices. 

Yesterday, today, tomorrotv . . . u 
Thing H'c Do". Adherence to this slug;,,, 
reflected in the leadership of our products. 


Bavis & Geck Sutures 


D .A \ ' I S A- 


c; V. C K . INC., f! R O f) K I. Y S , S K ^ K K 
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OPERATIVE PROCEDURE ...... LXXV 


Operative Treatment of Faricocele 


.fiu Varicocele excised 
(dotted line). Vas, 
" \V artery and one 
, vein undisturbed, 
fek Ends of distal lid- 
ature left lono. 


-.AH'" 

.r V./ii. 



Cord drawn up 
into wound and 
dartos opened 
exposing veins 


Ends o?l-5^n6 
bound topetrier ^ivinc^ 
support to tcstas 


Absolute sterilization by heat, without impairment of tensile strength, is the daily 
production standard of Ethicon Sutures. As taken from the sterile tubes, they 
possess more tensile strength than is required to hgate the largest human blood 
vessel or to suture the densest human tissue. Ethicon Sutures are produced by 
exclusive procedures, from the raw material to the final stage of packaging and 
inspection in our laboratories. They are supple, smooth and uniform. 

ETHICON SUTURES 

JOHNSON & JOHNSON. NEW BRUNSWICK. N. J., CHICAGO, ILL. 
>tAt<vrACTvaKns or sunatcM. suTunes sitter: iss? 




14 - 


surgery 


— NEW 


SURGICAL 


BOOKS — 


Handbook of ORTHOPEDIC SURGERY 


By AIFKED rives SHA.VDS. <i„ CoI.ab„,„„„„ ,vi.h RICHARD Iirvi- v 

»93 pnces, 169 illnstnuions. Price, 55.00. KAXKV). 


This new book presents the fundamental facts and princiiilos of Orthonn,)-, <5 
concise, vet detailed, manner. An outstanding feature of ll.e book [s tl ’ u "■ 

an opinion of one man or trend of thought emanating from one Hinic It is' 
of opinion on the various subjects as presented in the Ortlionedic fevt) i 

recent Orthopedic literature criticized and tempered witl, thi^ thoimht ’2' o! • r 
teachers of Orthopedic Surgery and others representing IS dltTerent medic ilT^ i'" 
other outstanding feature of the book is the illustrative work A Ur-iednl / 1 ' 
made ALT the illustrations. They are unusuallv --ood. 


The subject matter is divided into 2-t chapters, 
iiasis of pathology; seven according to anatomical 
do not fall readily into the pathology grouping. 


Sixteen of these are arranged upon the 
region, and ineliide di.sca.se entities lYhich 


The Management of 

Fractures, Disloca- 
tions' and Sprains 

B.r .TOHX AT.BERT ‘'HKV unit H, EARl.K 
COXIVEBR. 1,2.50 PUKCS, 1,225 llllls.trnllons. 
Price, 512..50 (SRCOXB EDITIOX). 

Xo p)) 5 'sicmn is immune from tlie possibility 
of iiaving a bad fraotiire case broiiKht to ids 
door-step. Because of tlii.s ever-present dnn- 
frer it is imperative tliat you be famlllnr with 
tlie best form of emerpeiicy treatment and tiie 
best approved metliods for iiandlinR fmcture.s. 
To meet tlie demand for uii-to-tlie-mlniitc and 
practical information on, fractures Kc.v and 
Conwell's famoii.s book has been entirely re- 
vised, rewritten, and enlaiKcd. 

Extensive ciianpes appear In the .sections on . 
the Hip and Spine. Here yon will find new 
fracture reduction metiiods outlined and illus- 
trated— new splint.s and now ca.sts. Jfany 
ortliopodic treatment.s not to be found In oilier 1 
fractures are discussed in this now edition. 
Tlie cliaptors on tlie .Skull. Face anil Jaw liave- 
been carefull.i* pone over and improved with 
new text matter and many new iliustrations. 
APFROXI.RitTELY fiflO XEtV n.UU.kTnA- 
TIOXS AND ABOUT 100 P.VGES OF ADDI- 
TIOXAL TF.XT M.XTTER .AI’rKAR IX THE 
XE5V SECOXD EDITIOX. 


Operative Surgery 

nnd ISAAP -V 

niusHmmns*'' 

IVhen you buy a .S'lirgery— .wiiirf/iiTio to oy- 
.Vi.vf von 111 i/m,r operatino-sec 

to It that the nufliors arc surjjoons— men vlio 
aetutily operate daily— men who treat prob- 
lems that only a surgeon meets and tlml only 
a surgeon wlin is operating can solve. 


“OPERATIVE .■SURGERY-’ is not an arm. 
chair surger.v— not a theoretical production 
Quite to tlie contraryi^it 's tlie exiierience nnd 
advice of. men wliojike yourself meet .siirgiral 
prolilems in tlie ojierating room nnd .solv,. 
them ivitli knife, ligature ami ehim;i. Tlie 
Ojienitive procednre.s •'are tho.se whicb either 
have Iieen netimlly used hy tlie author who 
writes of tlielii or which seem to liini to he 
the best for the lesion under eonsideratioii 
AIAVAY.'t THE OOAE OF KESTORATIO.V 
OF FUN'CTIOX IS KEPT l.\ SKillT. 

ThLs i.s II new, viiiraiit, convincing ami no 
thoritntive ojicrative surgery. It briag.s a 
fre.sh, invigorating mc-sage on the new amt 
proved operative proceilare- — methods |. rove. I 
to tie .siiccessfiit iiy the lu-hl te.sf of c/iaieol 
experience. 


■Ml 

TUB c. V. MosBV rojir.\xv 

flo-.** IUvd,» SI. T.oul^, 3fo. 

Oontlomoxi: Sond in** llu* fnllowinjr book.**, chnrKbiFr iny nrrnuril: 


I>r. 


Ait.Jrt 






I in the hollow of your hand 

t . ■ ' 


P ROSTiGMiN PROPHYLACTIC safeguards 
against the appearance of gas-pains 
and distention following laparotomies. It 
provides an easy, efficient method of 
maintaining intestinal tone without 
hyperperistalsis. The by-effects that may 
follow injection of peristaltic stimulants 
are conspicuous by their absence. 

Summarizing a report of 249 cases 
(Western Journal of Surgery, Qynecology, and 
Obstetrics, 45:458) the author 
said, in part, the following: "The 
feeling of security which its use 
gives to both patient and sur- 


geon, and the fact that it has been found 
to be an effective prophylactic against dis- 
tention resulted in the use of Prostigmin 
being made a routine procedure in the 
surgical division of this hospital.” 

PROSTIGMIN PROPHYLACTIC, ampuls, 1 CC 
(1:4000 solution). Usual schedule of ad- 
ministration: 1 ampul every 6 to 8 hours, 
beginning 24 hours before operation, until 
the critical period is passed. 

PROSTIGMIN REGULAR, ampuls, 

1 cc (1:2000 solution). For treat- 
ment of distention and ileus: 

1 to 2 ampuls p.r.n. 



HOFFMANN-LA ROCHE • INC • NUTLEY • N. J. 
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SURGERY 


I'cspoiisiblc for ulcers hi general, nevertheless certain factors have 
emerged as playing iinjiortant roles in the etiology and patiiogencsis of 
the disease. It is our pur]>o.se here to analyze and discuss, from the 
physiologic standpoint, these factors wliose imjioilance in tlic develop- 
ment and maintenance of jieptic ulceration have been indicated through 
experimental and clinical investigations. These factors may be classified 
under the following captions : (1) constitutional, (2) cliemieal, (3) tissue 
susceptibility, (4) mechanical or traumatic, and (5) infection. 

T/tc ConstituHonal Factor. — The importance and existence of an in- 
herent factor predisposing to the development of ulcer in certain individ- 
uals can no longer be denied, but it is extremely difficult to define or state 
exactly what constitutes tliis factor. Whereas it has been po.ssiblc to 
investigate certain pliases of tin's problem in the experimental laboi'atory, 
most of the evidence has come from clinical observations and investign- 
tioiiR. Among the first to dij'eet attention to this innate characicvistic 
were Draper and others.^ Their studies revealed that the ulcer-bearing 
patient has certain characteristic anthropometric relations as well as 
certain psychologic factors which are measurable eom])onen1s of the 
“ulcer constitution.” Sfenbuek- made similar observations and ex- 
pressed the belief that these individuals have characteristic facies, which 
are usually thin and drawn with high malar prominence-s, are poorly 
nourished and energetic in demeanor, and present on anxious expression. 
Hurst® believes that the e.ssential predisposing factoi’ in tlic pi'oduetion 


of duodenal ulcer is the presence in an individual of hypersthenic gastj-ic 
diathesis, which manifests itself in hypertonus and h.vi)erchlorlu'dria. 
He is of the opinion that its occurrence in several mcmboivs of a family 
suggests its probable iiereditary character. This faTuilial tendency has 
alsTbeen stressed bv Hudd}“ and McVicar' ns v'cll as by others. The 
recent studies of Jfeyer and others" are of interest in this regard. An 
analysis of the gastric secretion in a large group of liealthy members of 
“ulcer families” revealed an abnormal re.sponse to the Dwald meal and a 
hi-h aciditv of the resting stomach. They interpreted tl.e results ob- 
tained as an “expression of an abnormal gastric meeha.usm, so far un- 
known, which may produce both abnormal .seerct.on and ulcer. lew 

sZes “there is a type of individual peculiarly j)rone to ulcer and that 

^'"olmriitStigatl’h^ attempted to define this ingraincl char- 

Willi a candlarv microscope Muller 

acteristic in a more specific manner, w un a (..vimi*". ■ 

acieiisuci I snecimeus immediately tollowiii-j 

to this as a “vasonourot le diaflic.si.s nimh • . ^ „ 

blood vc.s.sels. Mani- observers have .stressed ^ 

Bervous system ns the most sijrJilfiennt sinjrln fne 
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peptic ulceration. Supposedly there exists a “disharmony ’ hetAveen the 
vagi and their anatagonists, the sympathetics, Avhich leads to disturbances 
in secretory and motor functions. The constant, irritating nervous 
stimuli eventually lead to localized spasmophilia of the duodenal or 
gastric musculature, which in turn effects areas of mucosal or submucosal 
ischemia. Tlie final erosion of the mucosa is due to the consequent 
diminished resistance in these localized areas, and the prolongation of 
this nervous irritability Avith the resulting h 3 'peracidity accounts for the 
production of chronieitj'. According to this hj'pothesis all ulcers fall 
into tAvo classes; viz., vagotonic Avith abnormally increased vagus tone 
or sjmipathicotonic Avith abnormallj'^ increased SA^mpathetic tone. Ex- 
perimental investigations along this line liaA'e folloAved three methods of 
approach; (1) scA'crance"'^- or stimulatioir”’ of the A-agi; (2) irrita- 
tion or extirpation of the sympathetics and celiac plexus^'^"^® ; and (3) 
irritation or stimulation of the central nervous system.^°> Phj'siolo- 
gi.sts are noAv agreed there are at least tlu’ee phases in normal stimulation 
of gastric secretion. The initial or cephalic phase is dependent upon 
psj’chic stimuli mediated by the A'agi. Some observer.s“^'=® haAm suggested 
that hyperactivity of the vagi maj- produce an increase in the rate of 
secretion of the gastric acids Avhich in turn is conducive to ulceration. 
In a recent publication Ferguson-" revicAved this phase of the subject and 
concluded that; Avhereas, vagotamj-- is more likelj- to produce liemorrhagic 
lesions and acute erosions than true chronic ulcers, splanchnicotomj' and 
adrenalectomy are probabty even more etfective in producing such 
lesions. The results obtained in his oaa’ii experiments on the effeets of 
vagotomy on gastric functions of monkey's demonstrate that the ‘ ‘ gastric 
and intestinal phases of acid and chloride secretion are Avell able to con- 
tinue in spite of the operative sCA’crance of the Angus neiwes.” Crile^®"^” 
has been one of the leading adA'oeates of sj'mpathico-adrenal hj’per- 
irrit.abilitA’ in ulcer dcA’clopmcnt. Experimental investigations on this 
relationship haA-e met Avith varAung degrees of success."*’^''’ Wolff and 
Thomas’" studied a group of patients A\'ith gastric neuroses and ulcer 
and found evidence of autonomic imbalance. These authoi's believe that 
irritative impulses, either central or periplieral, ma.y be conve.yed bj' 
means of the vagus nerve and sometimes, althougli rarety, bj- the thoraco- 
lumbar branches through the gastric and duodenal .systems. As a re.sult 
of his observations on the simultaneous occurrence of cerebral lesions and 
peptic ulcer, Cushing"" has suggested that irritatiA-e disturbances in the 
vagal centers of the brain stem, resulting from Avorrv, anxiety, and heaA-y 
re.sponsibility, may produce chronic liyi)cracidity, often effecting ulcera- 
tion. Stimulated In* the.se clinical obsciwations numerous iuA’estigators 
have attempted to adduce evidence indicating a causal relationship be- 
tAveen intracranial involvement (hypothalmus."‘'-<= hypophysis," cerebral 
cortex") and certain gastrointestinal disturbances. If is very difiicult to 
draw positive conclusions from the results of the.se Investigations, but 
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in general they seem to assign a definite significance to neural derange- 
ments in the genesis of ulcer. The importance of psychic trauma in the 
development of peptic ulcer has been emphasized by Rivers.'"^ Among 
200 specialists in medicine, he^= found an almost 20 per cent incidence 
of peptic ulcer and an additional 20 per cent who admitted taking 
alkalies at intervals. He stated that these findings are of more signifi- 
cance in comparing the results in a similar study among 200 negroes, 
in none of whom ulcer was encountered. Steigmann,^" however, stresses 
the psychogenic factor even in the negro, because he found a 12.7 per 
cent ulcer incidence, and states that these northern negroes are vastly 
different from the indifferent types of Texas negroes. He is of the 
opinion that “environmentally conditioned psychic factors play an 
equally important role in the genesis of peptic ulcer in white and negro 
patients.’’ Robinson'*' believes that emotional conflicts in an individual 
with ulcer diathesis are alone essential for the production of chronic 
gastroduodenal ulcer. He"*® advances the view that “these individuals 
with their fears and anxieties develop an imbalance of the vegetative 
nervous system.’’ On the assumption that the “anxiety complex” may 
cause ulcer by producing a condition of sustained gastric hypersecretion 
and hypermotility, Orndorff, Bergh, and Ivy*® studied this factor experi- 
mentally by inducing this state pharmacologically. Although acute 
lesions were common, no chronic ulcers developed. 


CHEMICAL FACTORS 


A disturbance in the chemical and physiological relationship of the 
acid gastric juices on one side and the alkaline duodenal secretions on the 
other in the development and maintenance of peptic ulceration has long 
been suspected. Whereas the accumulated clinical and experimental 
evidences have established its indubitable significance, nevertheless its 
exact nature is still imperfectly undex’stood. The strictly limited localiza- 
tion of the occurrence of ulcer with striking uniformity in onlj' those 
areas which are habitually bathed in acid chyme and in other parts of 


the intestinal tract only under exceptional circumstances which permit 
exposure to the gastric secretion lia.s indicated the culpability of the acid 
gastric juice. Investigators throughout the world have been stimulated 
to produce experimental evidence to substantiate the possibility of an 
insufficient neutralization; i.e., some abnormal inability of the allmlino 
duodenal juices to neutralize the normal or probably hyperacid gastric 
secretion or to demonstrate some factor which might he totally ab.scnt, 
abnormally increased, or unusually diminished It ^vill, of eour.se, he 
impossible* to attempt here a detailed review o the enormous clinical 
and experimental data that has accumulated in .support of this factor. 
It will be iieee.ssarv to confine fins di.scii.ssion o a brier oiitlinn of the 
more pertinent clinical and experimental faet.s. 
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Considerable importance has been attached to the frequent occurrence 
of hyperacidity in patients with peptic ulcer. Studies of large groups 
of gastroduodenal ulcer cases have demonstrated that there occurs a 
normal acidity in approximately one-third of the cases and a hyper- 
acidity in almost one-half.®°-®= Although it is generally believed that 
there is no diagnostic acidity curve in gastric ulcer, hyperchlorhydria 
with hypersecretion is thought by many to be almost pathognomonic of 
active duodenal ulcer.““’“® The interesting studies on the interdigestive 
pliase of gastric secretion are partieularlj’^ enlightening in this respect. 
During such fasting periods the acid gastric juice, undiluted and un- 
neutralized, may be especially harmful to the mucosa. Obviously, the 
gastric secretory activity during sleep at night should be the most signifi- 
cant because this is the longest fasting period. Such investigations 
clearly reveal that normal subjects have a characteristic nocturnal secre- 
tory rest in contradistinction to ulcer patients whose gastric secretion is 
unusually active and contains uniformly high acid values.®"'®® The effect 
of experimentally produced hyperacidity by the feeding of dilute hydro- 
chloric and other acids has been studied by many investigators.'®’ 
Whereas such an artificial hyperacidity may produce lesions ranging 
from simple erosions to actual ulceration, the conclusions reached by 
most of these observers was that it is of no significance except in con- 
siderably higher percentages than that found in the human stomach even 
in the presence of ulcer. 


Because of its stimulating effect on gastric glands,'®'” histamine has 
i)een extensively employed in studies of ulcers experimentally produced 
in various animals, such as the rat,"®'"® the cat,®"- “ the rablht,®® and the 
dog.'®’ ®®' ®® Tlie results obtained by most of these observers indicate 
that histamine by its stimulative action on gastric juice is capable of 
producing changes in the mucosa varying from simple erosion to acute 
and chronic ulcers. In an attempt to evaluate the significance of in- 
creased gastric acidity obtained by feeding liydrochloric acid and by 
stimulation with histamine, Ochsner, Gage, and Hosoi®® found that 
erosions or ulcers developed in 27 per cent of the animals studied. 

Relatively recently it has been adequately demonstrated that by the 
oval administration of cinehophen, it is possible in the dog to produce 
ulcers consistently, having all the characteristics of those observed in 


man.®^'®® The importance of the acidity factor in the development of 
such ulcers has been clearly demonstrated by Stalker, Bollman, and 
^rann.®®-®** In an interesting group of rigidly controlled experiments 
they .showed that the presence of free hydrochloric acid was essential 
for the development of peptic ulcers produced by cinehophen. 


In order to study the. influence of ga.stric acidity better, numerous 
oxiiorimenls have been devised to evaluate the significance of the counter- 
acting neutralizing efiocts of the alkaline duodenal secretions. The 
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diversified and iramerons procedures devised for this method of approaeli 
practicallj' all have a similar underlying- principle and their purpose 
in the majoritj* of instances has been to determine the relative protective 
values of the alkaline juices alone and in combination with each other. 

Biekel®“ -was one of the earliest to recognize the importance of the 
alkaline duodenal secretions in preventing the formation of ulcer. In 
1909 he performed duodencctomy in two dogs after closure of the 
pylorus, reestablished continuity of the gastrointestinal tract by gastro- 
enterostomy, and sutured the bile and pancreatic ducts to the skin of 
the abdomen. One month later one dog died of perforation with result- 
ing peritonitis of one of several jejunal ulcers just distal to the stoma. 
Five years later Langcnskiold"' devised an experimental operation on 
the dog which eventually led to the more consistent ulcer-producing pro- 
cedure of Mann and Williamson.®® After severing the duodenum just 
proximal to the opening of the bile duct and closing the distal end, he 
severed the jejunum several centimeters distal to the duodenum and 
anastomosed the distal end to the proximal end of the duodenum and 
joined the proximal end of the jejunum to a loop of jejunum further 
caudad. Thus bile and pancreatic juices were shunted to the lower part, 
of the small intestine. The animal was sacrificed a month later, and an 
idcer was found in the short scgmeirt of the duodenum between the 
stomach and the jejunum. In 1923 klann and Williamson®® sliglitly 
modified Langenskiold ’s operation by severing the duodenum at the 
pylorus and at its junction with the jejunum, closing its oral end, and 
anastomosing its distal end to the terminal portion of the ileum, and 
then anastomosing the proximal end of tlie jejunum to the pylorus. This 


“surgical duodenal drainage” pi-ocedure shunted the entire alkaline 
duodenal secretions away from the jejunum and into tlie lower ileum 
and resulted in the consistent development of typical chronic ulcers in 


the jejunum just di.stal to the gast.rojcjunal stoma. These results have 
been corroborated by many other invest iffittoi's. ^ It ha.s been ir- 
refutably established that deviation of all the alkaline duodenal juices 
will inevitably result in the formation of such ulcers. 

These procedures effect a persistent state of high gastric acidify, 
which might account for the in-oduefion of ulcer. Because Boldyreff"-' 
maintained that the acidity of tlie gastric juice is regulated by the 
reiTur^-itation of the duodenal alkali into the stoiiiach. experiments have 
been devised to determine whether or not a reflu.v of the entire duodenal 
contents into the .stomach prevents or heals nkcns. Chhmi.sky,i'« Schmil- 
inskv®- and Keppich®® obtained no ulcer after these experiment. s; on 
the other hand, McCann®” obtained jc.nma 

twenfv-six dog.s. Craves'®" sliglitly modified the ^ -"f'l procedure so 

that instead of deviating duodenal .secretion.s info the fundus of the 

stomach it was deviated info the no 

uleer-s in bis group of expcriment.s. Mems, OiaM., ami Giirriaran'"' 
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confirmed these findings. These experiments emphasize the importance 
of gastric acidity in the genesis of ulcer, especially in the absence of the 
neutralizing effect of the alkaline duodenal secretions. 

Because of the obvious proteetive value of the alkaline duodenal jiiices 
in preventing the formation of ulcer, numerous experiments have been 
performed to determine which of these secretions, if any, that is, the 
suecus entericus, the pancreatic, or the biliary juices, plays the feature 
role. Although these procedures are diversified in nature, the underly- 
ing principle of excluding one or more of these juices either separately 
or in combination has been the same. The effect of the combined devia- 
tion of bile and pancreatic juices, thus permitting tlie protective influence 
of the suecus entericus to remain, has been studied with varying and 
contradictory results.'’®’ By eliminating only the duodenal secretion 

and thus permitting tlie hilc and pancreatic juices to remain, the pro- 
tective influence of the suecus entericus has been indirectly deter- 
mined.”®’ Graves'”” performed duodenectomy in three stages 

and came to the conclusion reached by most of the other observers that in 
the experimental animal the duodenum is apparently not essential to 
life and its secretion alone is not altogether suffieient protection against 
the formation of ulcer. On the other hand, Mann and Bollmann and 
their eoworkers,””’ as a result of their investigations, contend that 
the duodenal mucosa and secretions are the most important in prevent- 
ing ulcer formation. 

The proteetive influence of pancreatic juice has been determined in- 
directly by its elimination either by total pancreatectomy, by ligation, 
by transplantation of the pancreatic duct, or by the production of a 
fistula in the pancreatic duct.'””’ w®-”® The results obtained by most 
of these observers indicate that pancreatic juice does not have an im- 
portant protective influence in the production of ulcer. In contrast to 
this, however, Elman and Harlmann,'" IMatthews and Dragstedt,"” and 
Tloerncr””’ found evidence that pancreatic juice has a definitely 
protective influence against ulcer formation. Hoerncr'”’'’”” further 
emphasized the importance of tlie acid neutralizing effect of the pan- 
creatic secretion by demonstrating its cpiantitative buffering capacity 
and the effect of its exclusion on the ])H of the gastric duodenal and 
jejunal contents. 


The influence and the effect of tlic biliai'y secretions have been studied 
by methods similar to those used in the study of the pancreatic secretions. 
Kapsinow'=‘ deviated bile in dogs to the pelvis of the kidney and 
obtained a relatively high incidence of ulcer formation. 0 th- 
ei-s-’a. 100. 10.1, ur„ ^]cviated the -bile into the lower portion of the 
ileum and obtained ulcers in a relatively high incidence of the animals. 
Ttous and McMastcr'®' studied the effect of the exclusion of hile bv a 
special sterile fistula method and noted no ulcer formation. On the 
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otlier liand, Berg, Johnson, and Jobling,^^^- using a similar method, 
obtained ulcers in a relatively high incidence. Blanck*=‘’ not only showed 
that such complete external drainage of bile resulted in ulcer forma- 
tion, but also that the incorporation of fresh bile in the feedings of these 
dogs could prevent the development of these ulcers. However, Mann 
and Bollmann'®' minimize the protective influence of bile. Working in 
their laboratory, McRoberts”'* attempted to support their contention hy 
demonstrating that the pH of the duodenal contents is not significantly 
altered following the loss of bile. Oehsner, Gage, and Hosoi®^ have 
rather convincingly demonstrated the protective influence of bile. After 
performing a gastric pouch of the Heidenhain type from the greater 
curvature and of the Pavlov tj’pe from the lesser curvature, tliey*^ 
anastomosed the proximal portion of the jejunum to the pouch. Ulcers 
oecui’red in 100 per cent of the animals in ■which the former procedure 
w'as done and in 71 per cent in which the latter procedure was done, or 
an average of 85 per cent. In another series in ■which the procedure was 
similar to the foregoing, but Avith the addition of anastomosis of the 
fundus of the gallbladder to the pouch, the incidence of ulcer was 
reduced from 100 to 28 per cent in the Heidenhain pouch dogs and 
from 71 to 50 per cent of the animals Avith a Pavlov pouch, or from an 
average of 85 per cent in the first series in AA’hich there Avas no bile pres- 
ent to 39 per cent in the latter group in AA'hich bile Avas present. 


Because of the difficulties in draAA'ing conclusions from the confusing 
and contradictory experimental results obtained bj’’ different observers in 
attempting to evaluate the relatiA'C proteetiA^e influence of each of the 
allcaline duodenal juices, performed a series of rigidly controlled 
experiments. A total of sixty dogs AA'as used and divided into four groups. 
In the first group the p}dorAis Avas scAmred and the gastric and duodenal 
ends were closed. Continuity AA’as reestablished by anterior gastro- 
jejuunostomy. In the remaining three p’oups a similar procedure Avas 
performed, but Avith the addition of ligation and division of the accessorj’’ 
nanereatic duct and transplantation of the main pancreatic duct into 
the terminal portion of the ileum in Group II, tlie transplantation of the 
common bile duct into the terminal portion of the ileum in Group III, 
and the transplantation of both the bile and pancreatic ducts into the 
terminal portion of the ileum m Group H ■ In this way all of the 
animals were subjected to the same extrinsic fac ors except one, the 
deviation of pancreatic juice in the second group, the deviation of bile 
in the Sird, and the deviation of both bile and pancreatic ,„ioe in the 
1 f iin Tn the first '^roup in Avhich none of the alkaline duodenal 
last group. animals developed ulcer; in the 

.puces Avere ^ ^ secretion Avas deviated, 70 per cent 
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group in wliicli both pancreatic juice and bile were deviated, all of the 
animals developed ulcer. Based upon these experimental results, bile 
seems to have the most significant and effective influence in preventing 
the formation of jejunal ulcer. Of the duodenal secretions, the succus 
entericus apparently is the least important, and the pancreatic juice 
seems to be midway between the two in this respect. 

Another link in the chain of evidence against the etiologic significance 
of acid peptic activity of the gastric secretion is the consistent relation- 
ship of peptic ulceration and acquired and congenital heterotopia. 
Meckeb®- first described the diverticulum whicli bears his name in 1815, 
and now the clinical picture of ulceration and perforation resulting from 
the adjacent dystopic gastric mucosa producing its acid peptic secretion 
present in Meckel’s diverticulum is definitely established.^^®"^^® lilondor 
and Lamy’^' recentlj’^ reported nearly 100 cases of uleei’s of Meckel’s 
diverticulum. Artificially produced Meckel’s diverticula in the experi- 
perimental animal have also resulted in a high incidence of peptic 
ulcer.^^®' 

Numerous observers have noted that condiments, alcohol, and tobacco 
are aggravating to patients with peptic ulcer. The deleterious in- 
fluence of these substances is probably twofold; viz., the direct irritative 
effect on the gastric and duodenal mucosa resulting in gastritis and 
duodenitis, and the indirect effect on gastric secretion resulting in hyper- 
acidity. ■ Alcohol is such a powerful stimulant of gastric secretion that 
it is frequently used as a test meal.^^“’ That tobacco smoking pi'oduces 
hyperacidity and is, therefore, detrimental to ulcer patients has been 
demonstrated by manj^ investigators.^''*"^®® 

Prom the foregoing brief review of the clinical and experimental 
investigations, it can readily be observed that the acidity factor plays an 
important role in the genesis of peptic ulceration. It can no longer be 
doubted that pure, undiluted gastric juice can produce ulcer. Obviously, 
many of the experimental states resulting in ulcer by the establishment 
of unphysiologic conditions do not exist in the human being. However, 
they demonstrate comincuigly the significance of acid peptic secretions. 
Whether in the human this acidity factor becomes relatively more im- 
portant because of faulty or improper neutralization or because of over- 
activity due to some stimulative effect cannot be definitely stated, Imt 
its real .significance can no longer be denied. 

I'iasnc Suacc.pfibiWtj.—Thc significance of tissue susceptibility as a 
predisposing factor in the gcne.sis of ulcer lia.s resulted from experi- 
mental and clinical investigations which reveal that certain portions of 
the gastrointestinal tract, namely, the lc.s.sor curvature of the stomach 
(magcnslnissc), the duodenal cap, the jejunum, and other portions of 
the intestinal tract subjected to acid gastric .secretions, seem to have 
an inherent vulnerability to peptic ulceration. Obviously, this factor 
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is closely related to the acidity factor, because ulceration rarely occurs 


in these areas unless they come in contact -witli acid gastric chyme. 
However, their strictly limited localization Avitli striking uniformity 
cannot be solely explained by the acid peptic activity of tlie gastric 
secretion. The bulk of evidence indicates that they possess an intrinsic 
quality of susceptibility; or to state it differently, there would appear 
to be an inherent lack of the ability to resist the digestive eroding effect 
of the acid gastric juice. 

It has long been known that gastric ulcers frequently occur along the 
lesser curvature and that ulcers rarely develop along the greater curva- 
ture in spite of the fact that the greatest acid secreting area in the 
stomach lies in the fundus. Slorton’®’ observed that after “surgical 
duodenal drainage” ulcers along the greater curvature healed; whereas, 
those on the lesser curvature became clironie. Gage, Oehsner, and 
Hosoi’^®^ have very convincingly demonstrated this greater sensitivity of 
the mueosa along the lesser curvature to peptic ulceration. In one group 


of experiments the greater and lesser curvatures of the stomach were 
respectivelv cxtii'pated. "Whei'eas the incidence of nlccicition was 63. S 
per cent iii those cases in wliich the lesser curvature remained after 
extirpation of the greater curvature, no ulcers developed in the group 
in which the greater curvature remained after removal of the lesser 
curvature. These experiments more elearly demonstrated tlie importance 
of tissue susceptibility when it is recalled tliat ulceration occurred in a 
relatively high incidence in that group of experiments in which the 
acid-bearing area of tlic stomach was removed, tliat is, the greater 
cur%mture. That a definite gradient in susceptibility to ulcer occurs witli 
the aboral distance from the pylorus has been shown by many investiga- 
tors McCann'’" and Iv.v and Faule.v'"" so modified the Mann-IVilliamson 
procedure that a small segment of duodenum remained interposed be- 
tween the stomach and jejunum, and they observed that in these animals 
the ulcers always formed in the jejunum, indicating that il was more 
susceptible to injury than is the ‘’"O^uum. Mann and^ Bollmann,"" 
Harper lilatthcws and Dragstedt, ■ and Jlei [aster Jiave defi- 
nitelv corroborated the fact that there is a commonsurable susceptibility 
of the intestinal tract to acid gastric jicplic activi y as the distance from 
the pvlorus is aborally increased, jratthes - long ago .showed that 
h -diochloric acid would more easily injure the ileum than the jejunum 
and the duodenum. The frequent occurrence of ulcei.ition m the in- 
testinal mucosa immediately adjacent « 

Leckel. diverticulum ’-tt^r^nal, Pav^;:';::;;^ 

of gastiie va r Gage, Oclisncr, and lIosoi'== 
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vclopment of jejunal ulcers following gastrojejunostomy. Although the 
recorded incidence of jejunal ulceration following gastrojejunostomy in 
human heings reveals a marked variance of from 1 to 2 per cent to as 
high as 52 per cent,^''’-^"® it oecux's with sufficient frequency to bear a 
real significance.'''® As a result of his own statistical survey wliieh re- 
veals that of thirty-one gastroenterostomies performed for benign lesions, 
48.3 per cent developed jejunal ulcers, and a study of the literature, 
Newburger"® emphatically condemns the procedure in the treatment of 
gastroduodenal ulcer. The increased susceptibility of the jejunal mucosa 
to ulceration has been further confirmed by other experiments per- 
formed in the Tulane Surgical Laboratory. In a series of twenty dogs 
in Avhieh pyloric occlusion and gastrojejunostomy Avere performed, 
jejunal ulcers der’eloped in 50 per cent.'" This is admittedlj’^ a high 
incidence, but rvhy should ulcers develop at all after this procedure? 
The gastrointestinal phy.siologj’ does not seem to be altered to such a 
commensurable degree; there is no dcAuation of alkaline juices; and the 
gastrointestinal acidiij' should not be increased. It Avould appear that 
the best possible explanation is that the jejunal mueosa is functionally 
unable to receive acid gastric chyme, and this factor is relatively more 
pronounced after this procedure as the pyloric occlusion does not permit 
a regurgitation of the allmlinc duodenal juices mto the stomach to help 
neutralize the gastric acidity. 

Mechanical or Traumatic Factor. — Aschoff"® was one of the first to 
stress the importance of the mechanical factor. His conception was 
based upon a comprehension of the function of the so-called "magen- 
strasse” or gastric pathway, which is formed by the characteristic ar- 
I'angcmcnt of the folds of the gastric mucosa along the lesser curvature 
and is assumedly the route by which gastric chyme is propelled from the 
pylorus into the duodenum. !Mann"® contends that there are two im- 
portant factors in the causation and prevention of healing of ulcers pro- 
duced by their “surgical duodenal procedure”; namely, a chemical and 
a mechanical factor. He emphasizes the fact that an ulcer develops at 
the site Avhere the mucosa is subjected to the greatest force of impinge- 
ment of the gastric chyme as it is propuLsed from the stomach in a 
nozzle-like manner. To emphasize this propulsive action further ^lann"® 
performed the “surgical duodenal drainage” operation and then pro- 
duced a typical houi'glass stomach in the prepyloric region so that the 
stomncli Avas divided into pouches, communicating at the lesser curva- 
ture through a small opening. In this manner the propulsiA-e poAA’or of 
the stomach Avas considerably lessoned, and these animals Avere remark- 
ably resistant to the development of xdeer. UlcCann’" fiirtlier strc.s.sed 
the importance of this moclianical factor by the demonstration in one 
ulcer specimen of fifty or more hairs of the dog embedded in the .slopin- 
wall of tlic distal half of an ulcer. He .surmised that the gastric eln-me 
was thrown against this .segment Avilh .sufficient force to embed tlie liaim 
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is closiOy rcliilfil to the iicidily fnc-lcir, because ulecnUioii mrely occurs 
ill tliese areas unless (liey eoine in coiilael willi acid gastric chyme. 
However, llieir strictly limited localization with striking uniformity 
cannot be solely explaiiicil by the acid pciitic activity of the gastric 
secretion. 'I'lic bulk of (ivideiiee indicates that they posso.ss an intrinsic 
(piality of susec|)tibility; or to .stale it dirfcrently, there would appear 
to be iin inherent lack of the ability to resist the dige.stive eroding effect 
of the acid gastric juice. 

It has long been known tbal gastric ulcers fre(|uently occur along the 
le.sser curvaturi' and that ulcers rarely develo]) along the greater curva- 
ture in si>ite of the fact that the greate.st acid .secreting area in the 
stomach lies in the fundus. Morion'"' observed that after “.surgical 
duodenal drainage'’ ulcers along the greater curvature healed; whereas, 
those on the le.ssm- curvature became chronic, t.’age, Och.snor, and 
]Io.soi"= have verv convincingly demon.siraled this greater sensitivity of 
the mucosa aloiig’lhe le.sser curvature to peptic ulceration. In one group 
of exiieriments the greater and le.s.ser curvatures of the stomach were 
respect ivelv exlir|iated. Whereas the incidence of ulceration was 63.S 
ner cent ill those eases in which the le.sser eurvature remained after 
extirpation of the greater eurvature, no ulcers developed in the group 
in wliich the -n'catcr curvature remained after removal of the le.s.ser 
curvature These experiments more clearly demonstrated the importance 
of ti.Uic susceiitibilitv when it is recalled that ulceration occurred in a 
relativclv hi-di iiieideiiec in that grout) of exiieriments in which the 
neidboarin-'area of the stomach was removed, that is, the greater 
eurvature "That a definite gradient in susceptibility to ulcer oeeurs with 
11 , e ahoral distance from the pylorus has been .shown by many inve.stiga- 
•' ■McCann'"' and Ivy and Faulc.r’"'" so modified the Mann- Williamson 
reedure 'that a small' segment of duodenum remained interposed be- 
ween the stomach and jejunum, and they observed that in these animals 
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infection, usually apparently innocuous, can under certain conditions 
act as a distributing center for organisms that have developed a local- 
izing affinity for particular tissues at a distance and can there produce 
characteristic inflammatory lesions is still a disputable problem. 

Tlie frequency of the coexistence of peptic ulcer and intraabdominal 
foci of infection, such as chronic appendicitis and chronic cholecystitis, 
is believed by many to indicate a causal relationship.^®’ 

It is thought that such intraabdominal foci act as a trigger release for 
stimuli which disturb the balance of nervous control of the pylorus, pro- 
ducing either a pylorospasm or achalasia w’ith consequent gastric reten- 
tion and interference with normal duodenal regurgitation. 

As a result of the great number of gastric resections in the German 
clinics, abundant and valuable material was furnished the pathologists 
in their microscopic study of gastric and duodenal ulcer. The results of 
their investigations suggest that ulcer formation depends upon a more 
or less acute inflammatory process of the mucosa with resulting damage 
of the proteolytic action of the gastric juice. They were able to demon- 
strate with striking uniformitj' a characteristic gastritis, duodenitis, 
and folliculitis.^''’"^^® 


SUMMARY 

A recapitulation of the voluminous clinical and experimental investi- 
gations merely reiterates the ineluctable fact that no single factor can 
be held responsible for peptic ulcei’ation in general. Undoubtedly in 
some instances certain factors play the most conspieuous roles. How- 
ever, these studies clearly indicate that ulcer is the result of a tesselation 
of factors. A physiologic comprehension of their significance is estab- 
lished more readilj' bj' their analysis under the classification of: (1) 
constitutional, (2) chemical, (3) tissue susceptibility, (4) mechanical or 
traumatic, and (5) infection. 

In a most perspicuous disquisition of this subject, Ochsncr and his 
cowoi’kers-*® have expounded a thoroughly rational understanding of the 
physiologic principles involved in the development and maintenance of 
peptic ulceration. This concept maintains that ulcer is established by 
the summation of two groups of factors: (1) the predisposing, which 
may be considered as uncontrollable in the sense that they are inher- 
enfly prc.sent, and (2) the prccipilaiing, which are controllable, i.e., can 
be modibed. 

The first group consists of two predisposing factors: ^(1) ti.ssue .sus- 
ceptibility and (2) constitutional. By tissue .susceptibility is meant an 
inherent, vulnerability of certain portions of the gastrointestinal tract 
to the digestive eroding effccl of the acid gastric juice. These areas 
comprise the lesser curvature of the stomach (magensfra.sse), the duo- 
denal cai), the jejunum, and other portions of the infastinal tract, which 
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in llto wall of llio ulcer. The iinimiinjieo of the traumatic factor has 
hcen stressed hy ]3ag'iio'''‘ in exj)criments in which the anterior wall of 
the stomach was folded so as to i)rodu<!C an ohstruction. liCsions raii"- 
inu from sim])lc erosions to typical ulcers were observed, Avhich he at- 
tributed to the tvauinniic action of the ingesta and the ohstruction caused 
by the introflexion, .Sloeumb’"''’ o.stablishcd partial obstruction of the 
duodenum in dogs, which was followed by inflammatory changes and 
multiple ulcei’s. ‘Wlicrcas following excision of gastric mucosa chronic 
ulceration of the stomach could be ju-oduced experimentally by feeding 
rough, irritating food, none developed during administration of non- 
irritating foods.'""’'® There is also considerable clinical evidence to sup- 
port the contention that prolonged trauma of the gastric mucosa inci- 
dent to foreign bodies’®”"’®’ and diaphragmatic hernia’®'' ’®'’ may produce 
chronic ulceration. 

'Another mechanical or traumatic factor is gastric retention as a result 
of interference with the proper emptying of the stomach and the normal 
re'nu'gitation of the alkaline duodenal secretions. Whether this is func- 
tional in the sense of si)asm of the pyloric sphincter,’®”"’®® or absence of 
normal relaxation, achalasia,’®”"’”’ or actual mechanical obstruction re- 
sulting from cicatricial contraction or tumor formation, is of more aca- 
demic interest than practical impoi-tance, because the resultant effect is 
the same. Interference with proper emptying of the stomach operates 
in a twofold manner; viz.; (1) gastric retention which augments and 
prolongs gastric motility and gastric acid secretion, (2) prevention of 
normal” duodenal regurgitation which is the major factor in the neutral- 
ization of gastric acidity. 

INFECTION 


The contention that ulcer formation is the result of focal, toxic, em- 
holie or specific bacterial influences is supported by extensive clinical 
and experimental investigations. Boettcher,’”’ in 1874, is credited usu- 
o Iv with the first demonstration of bacteria in the marginal tissue of 
Seer Since then innumerable investigators have attempted to show a 
iSte relationship between infection and the formation of ulcer. 
thrre»ute of some oh, dies in this respoot h.vs sng^st.d tl» 
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may Im (^xposial (o acid pasiric <-liymc, siicli as .Mcckol's <liv(ati(ailuni 
coiitaiiiiiiK fiaslricr mticosa. 'I'liis iimalc cliaractcicislic is iircscat in all 
iiidiviiltials. On lln: oilier liand. the const ilnlional factor exisls only 
in tliosc individuals who develop ideer. Alfliont:li it is exirenicly difli- 
eiilt to define or state exactly wlial constitntes this factor, its imimrtancc 
and existence can no loiif'cr he deniial. That there is ]»resent in certain 
individuals an intirained pronencss or snsceptihility to "aslrodnodcnal 
ulci'ralion has hemi repeatedly demonstrated. 

Whereas both these predisposint: factors may he iiroscnt in an intlivid- 
nal. peptic nicer tioes not necessarily develop. However, nlceration 
does oeenr if to this predisposition <;roup there is added the jirecipitatint,' 
factors. This latter t^roiip of factoi-s consists of (1) chemical, (2) 
mechanical or traumatic, and (It) infection. H.v the chemical factor i.s 
meant a distnrhanee in the normal physioloiric relationshij) of the acid 
nastrie .juice on one side and the alkaline duodenal .secretions on the 
other wliieh is mniiifeslm! In- hy|ieraci<lity and hypcr.secretion. The 
imiiortanee and sitinifieanei' of this |)reeii)ilalintr factor has been ic- 
jieatedly demonstrated hy clinical okservalions and experimental in- 
vest ifiations. The freipient oceiirrenee of hyiieraeidily in patients with 
ulcer and the strictly limited localization of the lesion with .striking 
,.nlv ihnse areas which are hahituallv hathed in acid 


ulcer and the strictly limited localization ol tiie lesion woo .suii....;, 
uniformity in only those areas which are hahitiially hathed in acid 
chyme and in other iiarls of the intestinal tract only under e.xccptional 
eircuinstanees wliieh iieriiiit exposure to the gastric secretion haye 
cstahlished hyiieraeidity and hyper.secrct ion ns iireeminent factors in 
tiic devclopiiient of politic nicer. AVhether in the ulcer patient this ncid- 
itv factor heeomes relatively more prominent heeaiise of faulty or im- 
proper neutralization or hecan.se of ovcracidity clue to some stimulative 
clfcct cannot he definitely stated, hut its real significanec can no longer 

he denied. , • , 

The other i)reei])ifaling faetoi^i are mcchaiiienl or traumatic and iiifce- 
Bv the former is meant the traumatic effect of rough foods, the 
eoneept'of the “magenstrasse” as the gastric pathwa.y, and gastric 
!■ ...J„nin<r from pvlorosiiasm or achalasia, which is conducive 
irhvpmseeretiou and liypen.eidify and interferes with normal duodenal 
?It‘,tion Infect ion may he operative directly by producing specific 
ycgni„itcitio . indirectl.v, when the focus is intraabdominal, 

:;;?^;riuei;4 ;;ioros;msm and eonsecuent gastric retention. 
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THE PATHOLOGY OF GASTRIC ULCER 

J. Henry Bible, Litorpool, England 
Profexsor of Pathology in the University of Liverpool 

T he pathologist’s interest in gastric nicer centers about three prob- 
lems: (a) the cause of the disease; (b) its morbid anatomy; and 
(c) the functional changes associated Avith the presence of ulcer and 
the complications which may arise from it. It is our present pro- 
posal to discuss these aspects of the problem as succinctly as may be 
liossible. 

The cause of ehronic gastric ulceration still remains a mystery. It is 
true tliat in certain toxic or septic conditions such as uremia or burns, 
small superficial acute ulcers, and hemorrhagic erosions which may be- 
come ulcers (Fig. 1) develop, but these throw little light upon the real 
problem of the indolent ehronic ulcer. These acute ulcers, which com- 
mence as small foci of necrosis, hemorrhage, or thrombosis in the mu- 
cosal vessels, with a surrounding inflammatory reaction, may develop 
into shallow erosions which may extend so as to involve the muscularis 
and even perforate, but as a general rule they are merely transitory 
and unimportant lesions which heal without serious involvement of the 
muscular coats which leave no scar behind. Except that they may be 
regarded as illustrative of the initial stages of gastric ulceration of 
any type these multiple mucosal lesions are of little interest for our 
•main problem and we may leave them. 

The problem with which we arc really concerned is that of the single 
chronic ulcer. It is true that we oeca.sionally see this ulcer in its acute 
phase and the picture thus pr&sented (Fig. 2) is of value since it in- 
forms us upon a stage, which we can assume generally to be a short 
one, through which the lesion must pass before the chronic ulcer is 
^ evolved. This stage is, however, only rarely encountered in surgically 
removed material, and much that has been written upon acute ulcers, 
e.specially on the statistical side, is of little importance for our present 
pur])oso since the data have been gained from postmortem material in 
which the lesions often represent terminal complications in those dying 
of other forms of disease. 

Returning to our main problem, it is clear that the ehronic ulcer is 
deiiendcnt u])on fpiite difi'erent factoi-s from those which occasion the 
multiple erosions. In the first place it is usually .single; then its site in 
the vast majority of eases is limited to a restricted area of the sfomaelr's 
.su^c: over long periods it .shows lilile or no tendency to heal but, 

for piihUc.'itloTL .Tun#* 23, 1937. 
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al. the same time, it may show an equal disinclination fo extend. It 
remains a callous, indolent, unhealing ulcer. The peculiar and constant 
localization of the lesion to the lesser curvature, some 2 to 3 inches 
proximal to the pylorus, has been given special etiological significance, 
and it has been correlated with an as.sumcd special exposure of this part 
of the stomach — the “gastric pathway” — to trauma and friction from 
the gastric contents, but there is little in the way of fact to aid the 
supposition that this is a causal factor. The greater curvature in this 
segment must participate equally in such traumata and the same an- 
atomical peculiarities and yet it escapes the supposed consequences. 
The thrombosis of small vessels was the cause suggested by Virchow; 



■ • foT sucli thrombosis has over been fortlicom- 

at 

Ig, without effect. Furtlier. no e.xplanation has been 

irombosis n resulting from such thrombosis should 

o Tout ll^led True it is that extensive vascular derange- 
\nc?udiim complete obliteration, is to be demonstrated in the 
‘ ortTe elu-onie ulcer, but here it is clear that such changes arc the 
°° n of the ulcer and not its cause. On the c.\j)oumental side it has 
, suit of t of areas of mucosa :s not followed by ulecr- 

M V he^ilhi- ^vhich is usually accompbshed within the .space of 
"°"t ten dai When, however, as Bolton showed, the acidity of the 
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gastric juice is artificially increased, the healing of these lesions is de- 
layed and chronic ulcers are produced which are similar in structure 
to those found in man. Constricting the pylorus has a similar effect, 
so that the prolonged action of acid may be regarded as a factor similar 
in effect to hyperacidity. It is clear, therefore, that the acid gastric 
juice is an important accessory factor in the production of an nicer 
and in maintaining the condition of chronic nlceration: but when we 
have said this we have exhausted most of our exact knowledge of the 
part which it plays and we have left unanswered the question of why 
the acute ulcer so often heals, and onty on occasions becomes chronic; 
whj' the chronic ulcer sometimes heals; and why the surgical lesion left 
after the excision of a chronic ulcer will generallj^ heal. The main 



I’ Ik. 2. Acute ulcer. A. ECematous Submucosa. J?. Circular mvtsclc. C. Longi- 
tudinal muscle. (X12.) 


causal factor of chronic ulcer is still unknown. It was thouglit at one 
lime that an abnormal hyperchlorhydria was associated with gastric 
ulcer and tliat this might be a causal factor, but more recent investiga- 
tion has dispelled this belief. The pi’csencc of an ulcer, if it cause 
pyloric spasm, certainly has the effect of increasing the concentration 
of hydrochloric acid and in prolonging its action in the stomach, as the 
prolonged and mounting curve of the fractional test meal will sliow, 
so that in sucli cases a vicious circle is intrcKluccd ami the experimental’ 
requirements for chronic ulcer jiroduction are fulfilled. Once the 
chroinc ulcer vs established, the acid gastric secretion is of unquestion- 
able importance in retarding or annulling effort.s at healing and it must 
be held responsible, to some extent at least, for the absonee of Jiealtby 
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with cousiderahlo fibrosis and distortion, and (G) those involving otlicr 
organs. A small nicer of the first group is illustrated in Fig. 3. There 
is little or no change in the coufigui'ation of the stomach and little in- 
duration of the surrounding gastric wall, even though in the case illus- 
trated the clinical history suggested a long duration. In miciuscopical 
section the general histologj’’ of the chronic ulcer is illustrated in Fig. 
4. The mucosa overhangs the edge and ceases abruptly, being replaced 
bj' some necrotic debris Avhich forms the floor of the ulcer. The mus- 
cular coats end more or less abruptly and a mass of hard, relatively 
avascular, sclerosed fibrous tissue completely interrupts the continuity 
of the coats of the stomach beneath the area of ulceration. On its sur- 



Pace this fibrous plug appears to be undergomg a slow necrosis, as cvi- 
Lnced by the presence of a layer of necrotic tissue which takes acid 
’tains strongly, and beneath this higher mn^iification shows some super- 
= • 1 n ctiV iTid leucocj'tic reaction. On tlio wliole, liowever, and 
^IWhere is a remarkable absence of evidence either of the process 
jeneially, the examine tlie edges of tlie ulcer, 

TrZ Zttlls coai is thickened and^often edematous for a 
P on either side. Newcomb (192o) lias drawn attention 
,hort distance ° ^ oecur between the muscularis mucosae 

% Xacm t mulcularis if healing of the ulcer takes place. On 
md the subjace is extending fho stomach wall. 

he malSnant cells lend to infiltrate along this fi.s.sue plane and to .split 
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KIr. I. — I.<nv pinvcr .section of ii chronic ulcer. Stnincii by vun Gicson’.<i metliod. 
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ofL' the nuicosa and its nniscularis from the underlying circular muscle 
(Fig. 6). To the writer the most characteristic feature of the chronic 
ulcer is tlic complete destruction of the muscular coat at its hase, so 
that the wliolc thickness of the ulcer iloor-— from lumen to peritoneum 
—is composed of tihrous scar tissue. Tlic impression which the study 
of such lesions strongly creates is that tliough the ulcer ma}’’ remain 
static, in point of size, over considerable periods of time, yet a ceaseless 
inflammatory reaction of low grade is maintained with continued flbro- 
Iflastic proliferation in its base and often a continued exudation of in- 
flammatory edema fluid into tlie areolar tissues of the stomach wall in 
the neighborhood. The fibroblastic reaction is, however, insufficient to 
diminish the scope of the ulcer and merely balances the constant slow 



FiK. n. — Early carcinoma .spreadlngr along tho .submucosa and splitting of£ the 
niusculnris nixicosne from tlie subjacent muscle. A, ^lucosa. B, ^luscularls mucosae. 
C, Carcinoma cells. J), Circular muscle. (X12.) 


necrosis which goes on iit the surface. At the same time the mucosal 
prolifei'iition is inhibited and no extension of the mucosa into the crater 


of the ulcer can lake place as long as healthy granulation tissue, upon 
which it only can engraft itself, is absent. 

Til the second grade of severity come tlio.se ulcers in which there is 
considerable distortion of the organ. This results from the spread of 
filn-osis beyond the stomach wiill. The cxtcnl of the as.socialed fibrosis 
is cxti-cmcly variable and is difliciilt to correliite witli any single causal 
factor. Ccrtiiinly, :is far as one is able to .iudge from clinicariiistorios, 
it IS not wholly, or even in the main, dependent upon duration It is 
cominon to find well-marked fibrolic changes in the submucous coat in 
the area about the ulcer crater, but (his sclerosis may be distributed 
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1 -eL‘ciiti'iciilly, partly as a rrsult of licaliiig in one direetion with spread 
in another, so tliat. in a saddle ulcer it may affect, one wall much more 
Ilian the other. This is seen in a moderately developed condition in 
Fig. 6 which sliows a partially healed ulcer of the lesser curvature with 
a well-marked fibrosed scar in the region of ma.\imum change. Here 
there is also a considerable edematous infiltration of the submucous 
coat which is much more marked in the jiosterior wall and in whicli 
active fibroblastic proliferation is going on. Actual di.stortion is most 
usually produced by the spread of fibrosis into the gastrohepatic omen- 
tum. Figs. 7 and 8 show a common result of this fibrosis, which causes 



r *1.0 Tivloric portion of tlie stomach at the site of a 
Fie. G.— Saeittal section of the There is a dense scar (A) at the 

rfSf " rAo the posterior .ail. 


1 • f tliP <?tomacli wall and an approximation of the coats of 

puckering of produce a decided incisura 

>eviscus on f bccomc.s progressively deepened, 

pon ihc duration of tlic condition ],ad been only 

1C fllSt CaS ‘ _„,i identical specimen wiili 


In 


o ■ Uliicirnted the duration o* 

' s;f 

.1.C W»«>o' »' ■'"■"""“OU ,v„, 

'?"trspread of fibrosis and edema toward.s the ^-eater curvature, 
f Condition of hourglass stomach (Fig. S) is brought into being, and 
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Fip. 7. — Coronal section of a stomach with the anterior wall removed. There 
Is an ulcer on tlie lesser curvature which Is causing complete destruction of the 
muscular coat and consldorabli pucherlng and indentation of tlie lesser emwature. 
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this is often assisted by spasm of the circular muscle fibers radiating 
from the ulcer region, which produces a complementing incisura on the 
greater curvature and fends to complete the hourglass condition. In 
extreme cases the whole neck of the constriction is fibrous and there 
is a complete organic stricture, but in the less severe grades spasm is a 
decided contributory feature. An extreme degree of distortion from 
fibrosis is illustrated in Fig. 9 which shows a veiy callous ulcer with 
an extragastric pocket which is actually encroaching upon the lesser 
curvature from without: there is in addition marked edematous infiltra- 
tion and fibrosis of the submueosa and the omentum, and both spasm and 
hypertrophy of the muscle in the vicinity. 



Pig-. 9. — Chronic ulcer penetratinET flie 
g-astric. Note the enormous edematous 
thickening of the mu.scular coats. 


gastroliepatic onientum and actuallj' e.’ctra- 
inflltration of the stomacli wall and tlic 


Thirdly we have the more e.xteusive and chronic types of ulcer which 
undergo considerable extragastric extension and involve related organs, 
more especially the pancreas and tke liver. Fig. iQ shows a large 
ulcer penetrating the liver deeply and Pig. an ulcer which is penc- 
tratiin^ to the pancrea.s, the white nodular ti.ssuc of tvl.ich i,s well seen 
in the^ulcei’ liooi'. Sucli involvement .aay .set u)) chronic pancreatitis. 
It is more especially in ulcers of tins sort that the erosion of large 
■esrels occurs giving rise to grave and sometimes fatal hemorrhage. 

The CompUcidions of Chronic Guslrw lyiccr.~TI,n imi.ortant coinjili- 
catioim are (a) perforation, (b) hemorrhage, (e) malig,ianey. Both 
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Pig. 10. — Ulcer penetratiriB to liver, (p.m. .xpucimcn.) 




GSC 


SURGEISY 


Ijcrforatioii and lieniorrliage arc commoner in tlic acute type of ulcer 
than in llie chronic type, since in the latter the perforation is to a large 
extent guarded against hy adhesions and the chances of hemorrhage 
arc lessened hy the protective cndarlcrial changes which are usually 


Fig. 


12. — Endarteritis obliterans of vessels in the base of a 


chronic ulcer. 


(X12.) 




-if an ciwlcil artco- at tlie base of a clironlc ulcer 
Fig. 13. — Thrombosis of an 


eveloped. The acute type of ulcer is responsible for most of tliose 
nf iirnfiise '■•aslrie lieniorrliage ulmh otiiii m youn<r women, 
^^eei'illv those win) are the .siib.ieels of anemia. AVJien lieniorrliage oeciir.s 

' 'liio.iii- ulna H i” "l” """ 'I'lraelnblo for 

t r " ' "■ “™ rlirooio ,„..or, 

“Lie 



nnsM-;; patiioi.ogy of oastkic ui-cfk 


GST 


(licafing an actively progressing lesion, viiieli offer the greatest risks 
botlv from hemorrhage and from perforation. 

Tlic effect, of the slow advance of an ulcerative proce.ss upon the larger 
vessels in its vieinifj’ is to set np a process of oechision by endartei'itis 
and endophlehitis. These changes, Avhicli arc irritative in origin and 
protective in function, arc extremely common and indeed are charac- 
teristic of the histological findings in the tissues at the base of any 
chronic nicer (Pig. 12), Often the process is completed by thrombosis 
and at a later date the organization of the thrombus, so that by the 
time the arterial trunk is opened it is no longer permeable (Pig. 13) . 



Klp*. 14. — Anoiirj*.‘^m of the loft grastiic artery at the hasc of a chronic nicer. A 
postmortem (Indlm;, rupture not iiavinc occurroih The aneurysm is seen hulplixp 
into the floor of the ulcer. 


At times, iiowever, the reaction fails, either on accoitnt of the rapidity 
of tlie arterial ulceration or from causes which are nnknomi, and rela- 
tively large and \n\occhuh'd ve.s.sels may be invaded. When this happens 
tliere is a tendency for tlic artery to hccome aneurysmal and to rupture 
into titc bn.se of the ulcer (Fig. 141. I„ sneli eases tlio bomorrhnge 
wiiieii res\iUs is apt to be parlienlarly intractable for the reason that 
tlie artery is held in rigid sclerous fibrous tissue and is not only ineom- 
plotely severed, the rupture being Internl, but is also prevented from 
retracting by the .'ullierenee of the fibrous tissue in which if is embedded 
Tlie vessels most .-ommonly involved are the right and left gastric 
(eornuavyl arteries of tlm stomach, or the .splenic .artery which may he 
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L'l'odod l)y ail ulcer jicnctraling Hic posterior wall of llic lesser curva- 
ture and involvinfr llio imnereas, at the upper margin of ivliieli this 
vessel lies. 


Pcrfnyatwii. — This, as we have already said, is commoner in the aculc 
than in the clironic tyjie of nicer and when it occurs in the latter, it 
is due to nnnsually active progress and is therefore most liable to appear 
in those ulcers which arc giving rise to active symptoms. The actual 
perforation is due to tlie rupture of a necrotic patch in the base of 
the ulcer which maj' he cither central or eccentric and prodneas a circu- 
lar hole situated as a rule on the anterior wall of the viscus. The figures 
collected 113^ Stewart, and including his own extensive series, show that 
perforation of the anterior wall is about six or seven times as common 
as perforation of the posterior wall. The same observer also points out 
that it is most frequent^ ulcers of the P3dorns or prep3Toric regions 
which perforate; in his scries this complication being twice as common 
in ulcers Avliich la3^ within two inches of the p3dorus as it was in those 
situated more proximally. 

The stomach contents are in most eases from a practical point of 
view sterile. They cannot he regarded as hacteriologically sterile, but 
organisms are few in number and pathogenic forms neither frequent 
nor virulent: in consequence the peritoneal shock and peritonitis which 
follow upon perforation are traumatic and chemical at their inception, 
and it is onl}' after a period, which lias been put at about twelve hours. 


that a bacterial flora begins to establish itself in the peritoneum and an 
infective peritonitis sets in. This explains tlie supreme influence which 
early operation has upon the prognosis. 

Malignant Change . — The frequenev'- of this complication in gastric 


ulcer has been activel3’^ debated and wideh- divergent vnews have been 
expressed. Our omi view as a result of pathological, clinical and his- 
tological studies, (Dible, 1925 ) is that in onl^- a small proportion of 
cases — probabl3’ about 5 to 6 per cent is carcinoma to be attributed 
to ulcer. The development of malignancy unquestionably occurs— as it 
ma3’’ occur in 0113'^ chronic unhealing lesion and it ma3’’ a priori be 
anticipated vuth greater frequenc3’' in a lesion constantly exposed to 
infection and the irritation of the gastric juice, but the examination 
of a veiy large number of gastric ulcers and cancers has convinced vis 
that there can be no hesitanc3' on the part of an e.xperienccd pathologist 
in recognizing malignane3^ when it is jircsent and, further, that the 
si"ns of pre-existing ulcer — always supposing piat the malignant disease 
has not advanced to a stage at which histological criteria are masked— 
are in all but an insignificant minorit3' of cases rcadifv recognizable. 
The ehronicitv and long history of gastric ulcer, the short history of 
r.areinoma- tlic predilection of ulcer for a site 2 to 3 inches from the 
and of cancer for ll.c jnxlopylor.c Poa.tio., ; 
onset; together with the histological critcna, indicate that m general 





DIBLE: PATHOLOGY OF GASTRIC tiLCER 


689 


the diseases are distinct and independent. Briefly pnt, the histological 
criteria, of nicer arc; the complete destruction of the muscular coat and 
its replacement hy fihi-ous tissue; the rvell-devcloped endarteritis and 
endophlehitis in tlic juxtaposed vessels; and tlic presence of simple 
scarring as opjioscd to malignant stroma reaction in the stomach uall. 
all of these are features of chronic ulcer. Some of these changes arc 
also produced hy the action of a malignant neoplasm, especially Avhere 
this is of a type productive of an abundant stroma, but where all data 
are considered, clinical and pathological, the number of cases in which 
the balance of evidence points to malignant disease having arisen in 
a chronic ulcer is but small, and in our experience of the order of 
5 to 6 per cent. Fmally, it should be emphasized that the observer- 
must not he led astray by superficial appearances and the mere sem- 
blance of ulcer, which it is very obvious may occur with the greatest 
readiness in the ill-resisting tissue of a neoplasm. 

A typical example of ulcer-cancer is illustrated in Fig. 15. 



Fifr. 1C. — Microscopical section o£ ulcer-cancer illustrated in Fie. 15. A. Duodenal 
mucosa. B. Fibrous tissue permeated by cancer cells. (X2.) 

This patient was a male, aged twenty-nine. There was a history of gastric 
symptoms of about twenty yeans' duration which wore latterly more .severe and 
accompanied by almost constant pain. Partial gastrectomy was performed by 
Professor A. II. Burgess, of Alanchc.ster, and revealed a chronic nicer of the lesser 
curvature close to the pylorus. A large section in the coronal plane (Fig. 16) 
shows the general features of ulcer under the lower power, but under the higher 
magnification.s extensive infiltration with cancer colls is seen and a secondary deposit 
was present in a sentinel gland close to the base of the lesion. The interruption 
of the muscular coat by a fibrous cicatrix was complete, and it is important to note 
that considerable areas of this scar ti.^suo showed an entire .absence of c.anccr cells. 
The vessels showed moderate cndnrteriti.s. Tho growth was a rather anaplastic 
columnar-cellod carcinoma giving rise to a moderate stroma reaction. 

^ //fohni/.— The majority of acute ulcers lical; only a certain propor- 
tion become chronic, and a considerable number of thc.se heal Exac' 
figures arc impossible to obtain, but the regnlarify will, wli'ich cure 
follows npon the satisf.nctory and persistent treatment of acute nicer 
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with hemal oinosis points to the eminent enral)ility of the lesion at tliis 
stage. Prom tlie morbid anatomical point of view nlccrs which do not 
involve tlie mnselc will heal completely, tiven to tlie I'cgeneration of 
the mnscularis mucosae and will therefore i'ail lo leave recognizable 
scars or, at the most, will leave only very trivial alterations not easy 
to detect. From tlie rarity of sears which involve only a portion of 
the muscular coat, it must be rare for acute ulcers (as distinct from 
erosions) to heal at tlie .stage of partial muscular destruction: so that 
when once the mnscularis has been attacked it would seem that the ulcer 
either passes on to complete muscular destruction with perforation or 
goes through the stage of being a chronic ulcer before healing takes 
place. The presence of sears which have a complete epithelial covering 



FIs. 17. — Healed ulcer. 


A. Muscle remnants. B. 
persistent endarteritis. 


Fibrous 

(X12.) 


tissue. 


C. 


Artery sliowinp 


ver a fibrous cicatrix, which wholly interrupts the «°»tniuity of the 
luscularis, is a common finding at postmortem examinations and lep- 
esents a healed chronic ulcer. 

The possibility of healing in « 'rL.s It S 

drgely governed by the amoun ^ ^on uch as that depicted in 
iifficult to imagine a f f to doubt, that a small 

nig. 9 ever healing, u n e ‘ , .],{(.], ii,ere is no anatomical 

,lccr such as that depicted ^ circumstances, lieal. 

bstacle to epitlieliabzation m , . 

The healing ulcer .s single layer of epithelium 

generally .sloping surface The evidcncc.s of acute reaction 

;c'rtl^l"ml^lmc mbi'ccd and the edema which is partly responsible 
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for the overhanging edges of the typical ulcer subsides. The fibrous 
tissue in the floor also becomes less edematous and better organized and 
contracts, often to a marked degree, so that the final cicatrix is almost 
trivial when healing is complete (Fig. 17). As this matures the epi- 
thelial covering becomes more complex and in the healed state there 
is a certain restoration of the normal glandular structure of the mucosa, 
which however always falls short of perfection, since it is usually rather 
flattened and there is no regeneration of ox 3 uitic cells. It is also not 
uncommon to find that the partiallj' obliterated arteries which are so 
eommoir in the gastric ulcer persist after healing is complete. 

Tajdor (1927) and Stewart point out that it is quite common for 
areas of the regenerated epithelium to undergo a form of heteroplasia 
leading to the iiroduetion of goblet cells and a superficial resemblance 
to intestinal epithelium. 

ily tlmnks arc due to tlie Jlritisli Journal of Surgery, the proprietors of wliicli 
have kindly allowed the reproduction of many illustrations from the paper published 
therein in 1025. 
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THE VALUE OF GASTROSCOPY IN DIAGNOSIS AND SURGICAL 
TREATMENT OP CHRONIC GASTRODUODENAL ULCER 

Rudoli.' Schindler, M.D., Chicago, III. 

(From ihe Univcrsilij of Chicago) 

I ’HE following' discussion on the value of gastroscopy in diagnosis 
and treatment of chronic gastroduodenal ulcer is based essentially 
on the observation of 66 patients ivitli gastric ulcer, in whom 137 
gastroscopies were carried out. Thus, on the average, evcr 3 ' patient 
suffering from gastric ulcer had 2 gastroscopies done; in reality, 
naturally, many patients had only 1 gastroscopy; whereas, others had 
from 5 to 13. About the same number of patients with duodenal ulcers 
had gastroseopic examinations, but exact figures are not available, be- 
cause it is certain that many such cases had gastroscopies without my 
Imowing it. From 1921 to 1932, a large number (about 120) of gastric 
ulcers were examined by the old rigid Schindler gastroscopc. Thc.v 
are not included in the following discussion.^ 

The section on postoperative stomach is based on the findings in 117 
gastroscopies carried out with the flexible gastroscopc in patients who had 
undei’gone some operation because of gastroduodenal ulcer. 

The paragraph on gastrophotography is based upon 76 examinations 
with the gastrophotor and on 96 gasti’oscopic examinations in which the 
rigid gastroscopc with Hennings camera attachment was used. That 
on radiograph}-^ refers to over 4,000 x-ray relief examinations carried 
out with Sielmann, Munich, from 1926 to 1934. In 360 cases examined 
after the invention of the flexible gastroscopc, comparison witii the 
gastroseopic picture was possible. 

It is assumed that the reader does not full}' Icnow the rapid develop- 
ment of modern gastroscopy since tlie invention of the flexible gastro- 
scope; therefore, a few brief statements on tlie technical part shall he 
given. 

Tlie flexible gastroscopc is a round tube, consisting of the lower flexible 
and the upper rigid parts. The lower flexible part, which bends during 
the examination along the posterior wall of the stomach, remains flexible 
and bent during the whole examination. Its upper end lies still above 
the hiatus esophagus, even if the instrument is introduced to its full 
length. The flexible part is ela.stic and is guided by an clastic rubber 
tip."^ Above this rubber finger is a very bright electric lamp which 
illuminates tlie stomach and the objective which collects the rays com- 
iim from the gastric wall and which deviates this picture into the axis 
of'ihe gaslro.sco])e. The .sharp and bright pmtnre then Is oh.scn'cd 

Kecflvctl for public.ntlon. December IS. 1036. 
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through the ocular. Tliis instrument is introduced iiilo the stomach of 
the patient in his left side position exactly like a simple E^vald tube, but 
after a careful local anesthesia of the throat. Tliis makes the procedure 
easy for any reasonable, cooperative patient. Because of the small 
diameter of the instrument (7.5 mm.) one frequently experiences that 
the patient not only is Avilling to alloiv the physician to observe the 
course of the ulcer by repeated gastroscopies, but even desires frequent 
repetition of the examination. The mode of introduction has to be 
learned; however, it is not difficult. In contrast, the orientation in the 
cavity of the stomach and the interpretation of the seen picture are very 
difficult. Gastroscopy is not like other endoscopies. The correct inter- 
pretation of pictures in functionally so imiiortant an organ is only pos- 
sil)le eitlier by a specialist in internal medicine or bj^ a snrgeon well 
trained in general surgery. Both must have a good Imowledge in 
pathologic anatomy. 

At the outset it should be stated frankly that in ulcer gastroscopy has 
not the undeniable outstanding value that it. has in the two other major 
diseases of the stomach, namely, carcinoma and chronic gastritis. The 
reason is that many ulcers cannot be seen, while carcinoma and the 
various forms of chronic gastritis almost always arc seen. After this 
concession, the author will attempt to show that in chronic gastro- 
duodenal ulcer, gastroscopy is of great value, especially to the .surgeon. 

The discu.ssion will he subdivided as follows; (1) tlie gastroscopic 
findings in chronic gastroduodenal ulcer will be described; (2) the 
difrercntial diagnosis of the various types of ga.stric ulcerations will be 
discussed; (3) the gastroscopic findings in postoperative stomachs will 
he de.scrihcd; (4) a short comparison between gastroscopy, gastropho- 
logra])hy, and x-ray examination in ulcer will be given; and (5) the 
summary briefly will show the value to the surgeon of gastroscopy in 
gast roduodenal ulcer. 

GASTROSCOI’IC I'lNDlNe.S IN CHRONIC GASTRODUODENAL lU.CER 

1. General Dislxirbanccs in the Stomach of Patients Suffering From 
Gastroduodenal Ulcer. — Sometimes by gastroscopic examination the 
stomach of patients suffering from chronic gastroduodenal ulcer, except 
for the ulcer itself, appears to be normal. In many cases, however, 
changes are observed which are of practical imi)ortnnce. Some of these 
characterize the “ulcer .stomach.” They should be subdivided into; 
(a) disturbances of motility, (b) disturbances of secretion, (cl disturb- 
ances of circulation, and (d) inflammatory ebanges. 

A. Disturbances of motilitg: Often it is difficult for a beginner to 
perform gastroscopies in patients suffering from ulcer because of the 
increased spasticity. \Yliile usually the pa.ssnge through the esoplumus 
IS easy when speedily carried out, difficult ie.s begin as soon as t lie In 
strument touches tlie posterior wall. A marked resistance is felt render 
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ing: it. impossible to ])ush 1,i)c inslniment. forwiird ami into the lower 
depths of the stomach. This rcsislanec is dne to a spasm of the gastric 
musenlaris. It may be so mai’ked tis to gvnsp the instrument, bat it 
subsides slowly. In a i^atient who liad six gasti’oscopies, such a spasm 
complicated eacii attempt to find the suspected ulcer. By diverting the 
patient’s attention and conversing with others in the room, it always be- 
came possible to i)uslr the instrument forward because the resistance 
suddenly subsided. This sudden relaxation of the gastric wall is very 
common in ulcer. Localized spasms near the ulcer or distant from 
it were frequent during the era of the rigid gastr'oscope. They have dis- 
appeared almost completely since the use of the flexible gastroscopc. 
This fact, also noted by Moutier,- has found no adequate explanation. 

B. Disturbances of secretion: While the mucosa of the normal, 
gastritic, and carcinomatous stomach can generally be easily observed, 
this may be difficult in ulcer. A few moments after- the introduction of 
the instrument, abundant secretion may begin, so that the mucosa rapidly 
becomes covered with secretion mixed with air bubbles. The search for 
the ulcer becomes very difficult, and the objective of the gastroscopc 
needs frequent u’iping b.y turning it to the posterior wall. This ab- 
normal irritability is often still present wlien the ulcer has been healed 
for long months. Because of this supersccretion, the gastroscopic 
examination in these cases must be made ra])idly, and consequently it is 
frequently difficult to demonstrate the ulcer to onlookers. 

C- Disturbances of circulation : These are tlie most frequent and most 
important ones. Of all gastroscopists, however, only Chevalier Jackson 
and Borland have confirmed these observations. It is eas.y to see these 
changes if patients with stomach ulcers have repeated gastroscopies. 
Three lesions may be seen which are related to each other: mucosal 
hemorrhages, loigmcnt spots, and hemoiThagic erosions. They arc often 
seen years after the complete healing of an ulcer, and can mean, like 
persisting iiTitabilit.y, that the stomach still is ready to develop a new' 
ulcer. 

The mucosal hemorrhages, which are easily demonstrated, lie in 
normal, uninflamed mucous membrane. They appear as dark red patches 
and are pinhead to pea sized, roiind or linear. Frequently thc.v are seen 
one centimeter above the angulus on the lessor curvature, i-o., at the 
most common site of gastric ulcer. Sometimes many of them lie in a row 
along the lesser cui'vature from the eardia to the angulus. If one 
gets the opportunity to observe such a stomach once W'eekly, be will find 
that these hemorrhagic .spot.s ai'c changed into brown pigment spots. 
These latter often are not as round as the hemorrhages, but starlike. 
Frequentl.v pigment .spots are found at the first examination without 
any hemorrhage pre.sent or together with hemorrhages. 

Occasionally a hemorrhage dcvclop.s into a hemorrhagic erosion. 
This is the hemorrhagic erosion of the older pntliologists. (Fig. I.) 
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Hecent workers liave contended that it does not exist. It is impossible 
to overlook them, however, if regular gastro-scopic examinations over 
long periods of time are made of stomachs with ulcers. Tlie erosion 
surrounded by a dark red area usually is not very deep; its color is 
gray or reddish gray. This hemorrhagic erosion seems to he the acute 
stage of tlic chronic ulcer; therefore, the expression "preuleerous condi- 
tions” may be u.sed for the changes described in this paragi'aph. 

D. Inflammation in the nicer stomach: Gastric ulcer may be found 
in an apparently normal mucosa. In many instances, the adjacent sur- 
roundings of the ulcer are inflamed, swollen, edematous, or thickened. 
Inflammation of the u^hole gastric mucosa occurs, although rarely. Hard 
to explain are tliosc cases in -which the neigliborhood of tlie ulcer is 
normal while a distant area is markedly inflamed. 

In duodenal ulcer sometimes no sign of inflammation can be found, 
notably not tlie .so-called ulcerative antrum gastritis. This sei’ious dis- 



KIk^. I. — Ilcniorrijuglc erosion. Two luiffe brown plpincnte<l t?pots lire «ccn in the 
anterior wall. A small erosion sui rountlod by a hcmorrhafrlc Imlo lies in the lesser 
curvature. (The black chclf^ at the edpe of Knstrnscopic pictures imUcatos the position 
of the objective in loft «bk‘ puslllon of the patient.) 


case, though rare, exists, and its characteristic eJianges are easily 
recognized gastroscopieally, but it is not found in association with 
duodenal ulcer. Neillier lin.s ga.sfritie ulceration, even wlien cheeked 
by repealed gastroscojiies, been okserved to develop into true chronic 
ulcer. The theory of llit* jja.stiltic origin of gastric ulcer {Konjetzny, 
Hurst, Faber) cannot be corroborated I)y gastroscopic o!)scrvations, be- 
cause: (1) too often uieer oeeiirs in a perfectly normal mucous mem- 
brane willumt an.v evidence <if aeeompanying gastritis; ami (2) gastro- 
.seopieally, those nleers of the frefpient ulcerative i)ody gastritis, or of the 
rare tilceralive antrum misiritis. have never been .seen to develop into 
true gastric ulcers when observed over a long period of time. 

Wlum obstruction at the pylorus is prc.sent, a severe edematous 
gastritis, especially of the antrum, will be sce!\. It lieals after ga.stro- 
eiiterosKmiy. .Mlhough not cheeked statistically, I have tl.e impression 
tinit generalized gastritis is not rare in do,. ..i t, . 


I 
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to pyloric spasm wliicli frequently accompanies duodenal ulcer, causing 
retention. This type of inflammation — inflammation by retention — evi- 
dently does not belong to the gastroseopic signs of the ulcer stomacli. 

2 . Duodenal Ulcer . — Duodenal uleei’s never can be seen with tlie gastro- 
scope. In favorable cases, it is possible to see portions of the duodenum 
through the open iJylorus, but so much shadow is cast that it is im- 
possible to recognize details. Tlie stomach of a patient suffering from 
duodenal ulcer, however, often presents tlie signs of an ulcer stomach, 
as described in the previous section ( 1 ). 

The activitj- of the pylorus, when duodenal ulcer is present, usually is 
quite normal. The shortening of the antrum, the waves migrating over^ 
the antrum, the closing of the pylorus with a stellar form is as regular 
as in a healthy stomach. Even obstruction of the duodenum does not 
affect the regular normal action of the pylorus. 

3 . Ulcer of the Pyloric Channel . — ^Uleer of the pyloric channel can 
never be seen gastroseopicallJ^ There is a decided difference, however, 
in the findings in eases with ulcers in this location and in those with 
duodenal ulceration. In eases with ulcers of the pyloric channel, usually 
the pylorus remains completely hidden from view, and not even that 
edge which is adjacent to the greater curvature can be seen. It is well 
Imown that the expert examiner is almost invariably able to see the 
pylorus through the flexible gastroscope with the patient lying on his 
left side. This is only possible because the pylorus is very mobile and 
in this position is adjacent to the anterior abdominal wall. If the 
pylorus is held by adhesions to the right side of the spine, then the spine 
is between the objective of the instrument and the pylorus, so that the 
latter remains hidden from view. It seems that in most cases with 
ulcer of the pyloric channel, adhesions are present, fixing the pylorus 
to the posterior wall of the abdominal cavity. This fact is especially 
important in cases with obstruction. 

It frequently happens that in pyloric obstruction, which so often ac- 
companies ulcer of the p3doric channel, the most refined x-ray relief 
compression technique is unable to differentiate between malignant and 
benign obstruction. AVith gastroscopy this seems to be easier. An ob- 
structing tumor can alwa3"s be brought into view through the gastro- 
scope and can scarcety be mistaken for an3flhing else. Perhaps the 
diffusely infiltrating tumors without any elevation and without any 
tilceration ma3’- occasional^ cause difficulties. The p3'lorus obstructed 
b3’’ ulcer, on tlie other hand, almost never is seen through the gastroscope. 
Even if the antrum is observed over a long period of time, there are 
onbv slight peristaltic waves, and none of them brings the ])3’loru.s into 
view. 

In the onK’ jiatient with p3'lorie obstruetion due to ulcer of the 
pyloric canal, in whom 1 could see the pidorus, it aiipeared as a jiinhead- 
like, completeh' round hole in the background of the antrum. The 
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antral mucosa had the swollen appearance usual in obstructions. Opera- 
tion and microscopic examination proved the correctness of the gastro- 
scopic diagnosis. 

4. Prepyloric Ulcer— Aitev 1,173 gastroscopies had been carried out 
with the flexible gastroscope, I saw my first true chronic prepyloric 
ulcer. This rarity of gastroscopically seen prepylorie ulcers may he due 
to tliree different reasons: (1) Probably prepyloric ulcers are not fre- 
quent. Holmes and Hompton^ in their careful statistics have shown 
that the site of the great majority of all ulcers is the duodenum and the 
lesser curvature of the bodj’’, especially ai’ound the angulus. In their 
opinion, each prepylorie ulcer must he suspected to he malignant. Other 
authors (Sarah Jordan, W. L. Palmer) believe that benign prepyloric 
ulcer occurs, although rarely. (2) Also in prepylorie ulcer, just as in 
ulcer of the pyloric canal, the pjdorus maj' be drawn backward by peri- 
gastritic adhesions, and thus remain hidden from view. (3) The lesser 
curvature of the antrum is the most important blind spot in gastroscopy. 
Frequently it can be oliserved only during peristalsis of the antrum (Bor- 
land), but in the majority of the cases, it remains hidden from view 
behind the angulus. Since the portion directly adjacent to the pylorus, 
liowcvcr, is usually seen, tliis tliird reason seems the least important for 
tlie infrequent observation of prepyloric ulcers through the gastro- 


scopc. 

5. Gastric Ulcer . — A few gastric ulcers arc not seen when lying in so- 
called blind spots, otherwise the gastroscopic picture of gastric ulcer is 
of unexpected brilliance. There is a variety of nuances in color such 
as one never sees in the gross .specimen. The observation of a chronic 
gastric ulcer, therefore, is most fascinating for the beginner in gastros- 
copy, as well as for the expert. In the gross specimen, the stream 
of circulation is interrujitcd. All of the gastric mucosa appears to be the 
same grayish jiink. In gastroscopy, a multitude of colors are observed, 
ranging from brilliant white over grayish white, yellow white, yellow 
brown, pink, and red to the dark red of freshly oozing blood. 

A. The cdye of the vlcrr; The edge of the ulcer invariably is ab- 
solutely sharp. It may be ragged or irregular, but the limit between tlic 
ulcerated surface and the surrounding mucous membrane always is seen 
distinctly. Wlienevcr there is .some blending of tlie ulcerated ai-ea 
with the surroundings, malignancy can be ass-umed with certainty. Some- 
times tiiere are small ])olypoid islands of still intact mucosa near the 
edge; tliey arc also sharply defined. Frequently some portions of the 
edges are uudermined for varying extents. 


U. The floor of the ulcir: In the majority of case.s, the floor of the 
nastric ulcer, ns scon gnstruseopically, has a definite brilliant yellowish 
color. This color is unexpected and most striking for the inexperienced 
examiner. Its origin has not been fully explained, but it may be 
assumed that the uha-nited .surface is covered bv a fibrinous laver’ In 
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rare cases, the floor is hroM’nisli or dark red, Wiiilo forinerl.y this red 
ulcer was believed to be a healing stage, we now know that healing 
ulcers remain yellow until tlie last moment of cpithelization. The red 
ulcer proves tliat a small licmorrhage has preceded the examination. 
TJiese ulcers bleed easily, and sometimes a small river of blood can l)c 
seen oozing from the red ulcer to lower i^arts of tlie stomach. Gastroscopy 
cannot cause anj" bleeding. Sometimes the blood oozing from tiio center 
of the floor flows toward tlie lowest part of the crater, which is often 
not the center, and forms a brown pool tliei’e. The complete epitlicliza- 
tion of the ulcer can be determined only by gastroscop.v. Tlie roent- 
genologic crater may disappear, but gastroscopy may reveal that the 
ulcer is present still, shallower, but not healed. Complete cpithelization 
may require as long as two months after the complete disappearance of 
the niche, even when examined bv the most refined x-ray compression, 



Piff, 2. — ^Penetrating' ulcer. Large penetrating ulcer, lesser currature. 

Blood oozing from the center of the crater to its lov.-est portion. ..i.n.'Ueil 

mation of tlie adjacent posterior wail. At a o’clock the antrum is seen. Case cn 
by operation. f . o 1 

Pig. 3 . — Gigantic penetrating' ulcer. Posterior ivall. Edge sharp. FIooi oiiii i 
b.v pancreatic lobiili. Benignity proved b.v cour.se. 


relief technique. This fact can become important in cases in vhieh 

gastric surgery is considered. _ 

C. Penetration: Chronic penetration of an ulcer is no eoiilraindica- 
tioii to gastroscopy. It is not alwa.vs possible to diagnose chioiuc 
penetration b.v the gastroseopic picture. In a case (lig. 2) vitli a tei> 
deep cratcrlilvo benign ulcer, the floor wa.s yellow and smootli, vitli sonic 
blood oozing from Die center oti the crater and with the siirioiiiidin„s 
badl.v infianicd. Operation demon.sirated that the ulcer had jieucti'iitcd 
the whole gaslrie wall juk] was covered b.v tliiekened la.vers of omentum. 
In eontrnst, the fact Dmi mi ulcer has penetrated into the pancreas nia.t 
easil.V be deteeted with ihu gn.stro.seope. The floor tbeii is formed by the 
nodular-like lobiili of the pjiiicrejis wbieli in the gastroseopic picture 
have a greeni.sb gray eolw- ami which arc uniform in size. This Fnfl. 
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losiether with the shiirii eil^c of tlie uleev, in-cvcnts the examiner Irom 
wro 7 igly diagnosing a eareinoma. (Fig. 3.) 

It scarcely is necessary to emphasize that in cases of imminent free 
perforation of an nicer with fever, local pain, and abdominal rigidity 
gastroscopy is conti-aindicated. Until now no perforation of an nicer 
has followed the inflation of air through the gastroscope. In this respect, 
x-ray examination seems to be the more dangerous, since a number of 
perforations have been described following the palpation of the stomach 
during fluoroscopy of the stomach. Perforation of an ulcer following 
gastroscopy, however, would probably be much less dangerous than that 
following fluoroscopy: because in the former, the stomach would be 
entirely empty, whereas, in the latter, it would be filled ufith barium. 
The question might even arise wliether conseiwative medical treatment 
in a case of ulcer perforation following gastroscopy would not be prefer- 
able to operation, I believe that operation would be safer and should 



Fig:. 4. — Periga5trUi5. ar'^a in center is the ulcer. Three folds converge 

to its edge from 9 o’clock. At 2 o’clock the open pylorus. At 4 to 5 o’clock the 
inusculus sphincter antri. Between ulcer and sphincter antrv pouch due to i>erigastritic 
adhesions. 


be performed immediately. In such a hypothetic ease, it would be dif- 
ficult to separate exactly coincidence and cause. Moutier described a 
ease of a man wlio was scheduled for gastroscopy in the moniing : during 
tlvc preceding night he had a spontaneous perforation of the ulcer. Had 
this same perforation liapponed twelve hours later, gastroscopy would 
have been held vcspousiblo for the mishap. 

11. rcritjii.sfridc (irlhcsimis: It has been j)ointed out that perigastritic 
adhesions are chiefly rcs]ion.sible for gastroscopie nonvisualization of 
pyloric ulcers and especially of benign pyloric obstructions. In gastric 
lesions, also, the gastroscoiuc diagnosis of adliesions somctimc.s becomes 
possible. Tiie stomach may be distorted .so much that the usual rules 
of orientation become useless. In a patient with a benign ulcer just 
above the amiulus in whom six gastroseo])ics were done, we found in 
each examination a largo outpouching in t)ie anterior part of the an,£rulu.s 




G98 


SUHGEHY 


rare cases, the floor is brownisii or dark red. Wiiile loimei^y this red 
ulcer Avas believed to be a iiealing stage, we now knoAV that healing 
ulcers remain yellow until the last moment of cpithelization. The red 
ulcer proves that a small hemorrhage has preceded the examination. 
These ulcers bleed easily, and sometimes a small river of blood can he 
seen oozing from the red ulcer to lower parts of the stomach. Gastroscopy 
cannot cause any bleeding. Sometimes the blood oozing from the center 
of the floor flows toward the lowest part of the crater, which is often 
not the center, and forms a brown pool there. The complete epitheliza- 
tion of the ulcer can be determined only by gastroscopy. The roent- 
genologic crater may disappear, but gastiuscopy may reveal that the 
ulcer is present still, shallower, but not liealed. Complete cpithelization 
may require as long as two months after the complete disappearance of 
the niche, even when examined by the most refined x-ray compression, 
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Piff. 2. — Penetrating ulcer. Large penetrating ulcer, lesser 
Blood oozing from tlie center of the crater to_ its }’?' 'i'®''-,, seen Case cheeked 

mation of the adjacent posterior "vvail. 5 o clock tlie antrum is seen 
by operation. , fftnned 

3. — Gigantic pr-nctratin^ vilcer. Posterior wall. Edec sharp, 
by pancreatic lobiili. Benig’nity proved by course. 


relief technique. This fact can hecomc ini])ortan1 in cases in winch 

gastric surgerv is considered. . 

C. Penetration: Chronic pcnclration of an ulcer is no eonlrniiulic. - 

tion to gastroscopy. It is not always po,ssibIe 

penetration by the gastroseopic picture. In a case (Fig. * • 

deep craterlikc benign nicer, tlic floor was yellow and sinoo i, m i • 
blood oozing from tlie center of tlie crater and with the .siiiioinic ni„,h 
badly inflamed. Ojioralion demon.sl rated tbat tbe nicer had iienotia ei 
ihe whole gii-s'lrie wol! ii?id was covered by tliickened layers oi omoutiim. 
In contrn.sl, the fViei dial, an tileer lias penetrated into the jiancreas Ina^ 
easilv ho delected With the gast ro.scope. TJie floor then is formed by the 
nodular-lihe lobiili of llie pnncjvns whieli in the gasfroseojiie ])ictui'e 
liave a gi’cenisli gray eolor and w/iich are imiforni in size. 'I’liis fact. 
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often the surgeon, opens the abdomen without being able to find the 
source of the bleeding. If, gastroscopically, bleeding from a gastric 
lesion has been excluded, hemorrhage from duodenal ulcer maj-^ be as- 
sumed and the patient operated upon. Gastroscopy is carried out so 
easily and quickly that it can be performed even in very Aveak patients. 
The washing out of the stomach Avith ice Avater has to be carried out 
on a table AA'hich permits Trendelenburg position. The stomach must 
be emptied speedily after quick good local anesthesia of the throat, or 
even, if necessary, under general anesthesia. An expert can perform 
the gastroscopy in one minute. Then the surgeon may go ahead AA'ith 
the operation or abandon it, according to the gastroscopic findings. 



, 5* — Chronic hypertropliic ulcerative ga.«tritis. Two gastric folds. In the 

left one, an ulceration surrounded by a red area. In the valleys between the folds, 
nodular excrescences. 


gastroscopic differential diagnosis of the various types of gastric 

ULCERATIONS 


It cannot be the aim of this paper to give a description of the gastro- 
scopic aspect of the A'arious gastric diseases leading to ulceration. The 
differential diagnostic criteria, therefore, shall be mentioned only 
liriefly. 

1. Hemorrhagic Erosions. — They have been described above. They 
ahvays are seen in a nouinflamed normal mucosal area. They are gray, 
shalloAV; the border is hemorrhagic. Frequently multiple mucosal 
liemorrhagcs and pigmented spots arc found in the lesser ciu'vature. 
Sometimes a real clironic ulcer is present in the same stomacli or in the 
duodenum of the same case. 


2. Erosions of Chronic Superficial Gastritis.— T'hcsc are small, often 
only pinheadlike. They sometimes can be diagnosed onlv because a 
high light sliding over the erosion vani.shes for a moment durin- the 
rospiralioii. Sometimes they have a small, red border. Tlic surround- 
m;^ arc superficially inflamed, presenting adherent Ini-crs of mneus 
red patehes, and edema. Thc.se oro,sions heal qnicklv. ’ 
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(Fig. 4). Ihis ])ouc]i was )iol. like a .spasm or like a diverticulum. It 
could be explained only by assuming tension perigastritic adhesions 
around the ulcer. Since no operation Avas i)erformed, however, no prool' 
Avas possible. 

E. Organic hourglass stomach: The sitastic narroAA'ing of the stomach, 
often seen in x-ra.y examination, disa])pears in the gaslroseopic exam- 
ination. True organic hourglass stomach in AA'hich the tissues of the 
stomach are narroAved by seal's seems to be rare. I saAA’’ only one case in 
the series used. I performed a gastroscopy on a colored Avonian in the 
gastrointestinal deiAartment of the General Hospital, Cincinnati, aaIiosc 
x-ray picture shoAved an hourglass formation. The gastroseope pene- 
trated into the up2ier bag. There a div’erticulnm formation Avas seen. In 
its background AA’as a small dai'k OA’al hole, the entrance into the loAver 
bag. All parts of the mucosa were smooth. This jjatient, hoAvever, had 
a iJOsitiAm Wassermann reaction and had been treated for syphilis. I 
believe that manj’ eases of organic hourglass stomach are due to gastric 
syphilis. 

F. Gross hemorrhage: Gross hemorrhage is one of the most important 
indications for gastroscopy. Most hemorrhages noAvadays are treated 
medically; in such a case, gastroscopy may be delayed until the danger 
is over. The postponement should not bo too long, for it is Avell known 
that x-ray examination, if delayed a fcAA’ Avecks, fi'eqAiently fails to ro- 
A’Cal the source of the bleeding. The bleeding, hoAA’eA'cr, may Iuia’c a 
source AA’hich rocnfgenologieally cannot be demonstrated. In addition 


to ulcer and carcinoma, tinj- hemorrhagic erosions, small soft benign 
tumors, and small uleei'ations in h3’pertrophie ulcerative gastritis inaA’ 
bleed; and such hemorrhages, especially in the latter disease, may lead 
to death. Therefore, as soon as possible, both x-raj’ examination and 
gastroscopj' should be carried out. It is evident that a small but dan- 
gerousl}' bleeding polyp must be rcinoA’cd surgieallj^, Avhile in cases of 
diffuse hypertrophic ulcerative gastritis, no surger^'^ is indicated. In this 
connectioiA, it AAiaj’ be mentioned that all AA'orkers Avho eompai'ed roent- 
senologic and gastroscopic findings agree that x-ray e.xamination is not 
able to diagnose chronic gastritis, except some A’or^’ rare eases of se- 
vere verrueose hypertrophic inflamm.ation. This form AA’as found onl.v 
3 times in 450 cases of chronic gastritis. 


Gastroscopy becomes still more iiniAortanl if operation i 
ning of the gross hemorrhage is being considered. Wlien 
fore bleeding has been knoAA’ii to have 


.. patient be- 

<1 definite x-ray niche then 
'astroseopy may seem to be supertluou.s. Tliat is not so. A short time 
jo-o I observed a patient Avith acute hemorrhage and marked duodenal 
ieck Gastroscopy revealed that a small hemorrhagic erosion of the 
c.ssm’ curvature aa’os profusely bleeding. Tl.e bleeding would not have 
leeii stopped by the resection of the ulcei. J le source is not known 
lefore, operation becomes more or less a gaiiibk. It ,.s well kiion’ii how 
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6. Tuberculous Ulceraiions.—lt is well kuomi tliat gastric tuberculosis 
is so rare that it has to be considei’ed as almost a curiosity. No gastro- 
scopie reports exist. However, at autopsy, tuberculous tumors of the 
pylorus and multiple small tubei’culous ulcers, usually in the greater 
curvature of the antrum, have been observed. It should be possible to 
diagnose these forms correctly, because tubercles, small gra}'^ nodules, 
will be seen at the edge of either lesion. Whether the tumoral form 
can be differentiated from carcinoma, syphilis, etc., is of no impoi*- 
tance in this discussion. It seems unlikely that one would mistake small 
tuberculous ulcerations for true gastric ulcer, although perhaps their 
differentiation from gastritic ulcerations might not be easy. 

7. Carcinomatous Ulcer . — The differentiation between benign and 
malignant gastric ulcer, especiallj’^ in small lesions of the lesser curvature, 
is of the greatest importance for the surgeon. In this differentiation, 
gastroscopy is superior to the inspection of the gross specimen and is 



J'lg. 6. — Carcinomatous ulcer. The ulcer i.^ seen at 9 o'clock. Its left border is 
sharp, but the right one blends with the surroundings. At the right side of the field 
irregular nodes. At that time clinically still benign ulcer was assumed. Resection 
two months later proved correctness of ga.«5tro.«cor)fo diagnosis. 


eiiualed only by the microscopic examination. Tliis statement puzzles 
the i)hy.sician who is not the gastiuscopist and especially tlic surgeon 
and pathologist. Repeatedly the expert ga.stro.scopist makes the diag- 
nosis (if a very small uleerlikc carcinoma; the surgeon excises it, in- 
spects it, and considers it benign. The pathologist, well experienced 
ill this condition, makes no macroscopic diagnosis; the mieroscopie sec- 
tion then proves the correctness of tlic gastro.scopic diagnosis. This 


suiienority of gastroscopy is effected by the presence of circulating blood 
duriii- the examination. Tlic circulating Idood renders the picture 
plastic and brings out the various colons. Tlic essential gastro.seopic 
difference, as stated before, lietwcen a benign and a malignant nicer 
IS that the edge of the benign ulcer is ontiiriy sliari); whereas tlie 
inalignnnt ulcer at least jiartly blends witij fjie .surroundings (Pir. 6) 
'riu- eokn- of the lloor may be whitish in both the benign and the mali- 
lu.nt ulcei-s; on the other liand, if is sometimes, tlinngh rarely, dirty 
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3. 


Erosions 


oj Ch route Atrophic Gastritis . — Siicli erosions Jiro raro. 


T]ic.y are seen in a thin gi-cenisli graj- mucosa, are gray of color, ami 
disappear in a fern days. 

4. Ulcerations of Chronic JJii per trophic Gastritis.— UsuixWy (his dif- 
ferential diagnosis is easy, hut in some cases it ma 3 - he very difficult, 
and a final decision may be reached only by repeated examination. 
These ulcerations are yellow and arc not so shallow as those of the other 
types of gastritis. They are multiple, lying in ^-eh^ety, s^vo]len, often 
nodular and irregular mucous membranes (Fig. 5). They are much 
more frecpient in the body of the stomach than hi the antrum, where 
thej' are found onl.y exceptionally. If patients suffering from this 
severe disease have frequent gastroseopie examinations, it will be ob- 
served that the ulcerations heal rapidh- (within three to four da.vs), 
but that ulcerations in another location appear. I never have observed 
this ulcerative foian of chronic b.vpertrophie gastritis in connection with 
chronic gastric ulcer. Great diagnostic difficulties mai' arise when a 
single ulceration is seen in a markedl.v h^-pertrophic, inflamed area. For- 
tunately, these cases arc very rare. In two such eases observed over a 
long period of time, I first saw an area of h.vpertrojihic gastriti.s. Later 
an ulceration in this area was seen which did not dcvclo]) into chronic 
gastric ulcer but which disapjiearcd eomjilclely after a few da.v.s. Un- 
der my observation, I liavc never .seen a true gastric ulcer develop fi'om 
hypertrophic gastritis. If the dc.seribed doubtful jiieture has b(‘en 
found, the patient should have another gastroscojiy one week later. If 
the ulcer then has completely disappeared, the diagnosis of chronic 


h.vpertrophie gastritis can safel.v be made. 

5. Syphilitic Ulcerations.— 1 have not seen untreated .syphilis of the 
stomach and have observed but two treated cases showing scar forma- 
tion ' Since the end of the war, .s.vphilis has been eliminated by adequate 
propaoanda and treatment .so thoroughly in Germany that in the past 
ten vem-s it has been almost impo.ssiblc to show a primary cliancre as well 
as the tertiary lesions to .students of medicine. Thei'cfore, I have to 
refer to Moutier’s description. He saw a large elliptical ulcer in a tumor- 
like swollen surrounding. The floor of the ulcer was quite yellow, 
baconlike The picture in Moutier’s textbook re],re.seii s a typical 
Inmmn whkh wl.c see in tl.is fom eo.ikl no. I» .n,,l„kon f,,.- ,,,,, 

: hor kina of nleoration. I M ll.o oooss.on lo oWo o,. 
c< urtesv of I-con Schiff, Oono,-.a Ilospil.-.!. ri"''"'”") "'"f '"”1 
Zt'd o„1v for 0 short pcrio.I. .Sliff notlnl.r mBllrol.on ol Ihr 
woli » °s seen. Diirorcnliolion fro... iniillr.I.nt. rnmnonn, ,v, h„„, 

...orntion ivonhi ion-o i- — ^LUZ 



anfisypliilii u.* Ii'cntmcnt. 
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tion that all nodes, elevations, crests, and pouches seen around stomas in 
postoperative stomachs are artefacts caused by the operation. Every 
invagination, every prominent suture line the surgeon cari'ies out re- 
mains unaltered through the lifetime of the patient. 

The stomachs of patients ivho regain health after operation for 
gastric ulcer are peculiar as far as the stoma is concerned. I described, 
in 1923, that in such eases the stoma of a gastroenterostomy has a 
pylorus-like, rhythmical action. It opens and closes with stellar forma- 
tion in a distinct rhythm. Tins rhythm is different from that of the 
pylorus, a fact demonstrable when pylorus and gastroenterostomy are 
observed in the same visual field (Pig. 7). Although this type of stoma 
does not protect against recurrent ulcer, it does protect almost invari- 
ably against gastritis of the postoperative stomacli. It seems that gastro- 
enterostomies of the distal part of the stomach are more apt to develop 
the rhythmical function than those of tlie upper two-thirds. Direction 



7. — Gastroenterostomy "VN’ith normal rhythm. The cavity seen is tlie antrum, 
bounded by the “angulus." In the backi^round tlie open pylorus. At 2 o’clock the 
srastroenterostomy closing vrith a stellar formation. 

and size of the incision may also play a role. This is still a wide field for 
surgical research. In the last few years, I Imve observed stomas of re- 
sected stomachs that also have shown the same rhythmical action. 

Pour anatomic diseases of the stomach operated on for nicer maj- be 
observed; (1) recurrenl, marginal, and .ie.innal nlcers; (2) chronic 
gastritis and .icjimitis-, (3) silk sutures hanging into the cavity of the 
stoma; and (4) obslrnclion of the stoma. A fifth disease, carcinoma of 
the stoma, apparently does not occur after gastric operations for chronic 
ulcer, and, tlicrcforc, a discussion of it will be omitted in this cliapter. 

1. Rccunrnt. Marcjinal, and Jcjiiiiaf Ulcer . — Eocurrent nicer of the 
postoperative stomach does not differ ga.slro.seopically from the orimnal 
ulcer. In one instance, tliere were six definite, though shallow, ulcers 
seen in the lesser curvature. 

Tlie marginal ulcer give.s an unmistakable picture. It is always al 
most, completely wliite. fiastvoscopically its diagnosis is cn.sior than in 
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gray or bro^^’nis]l eveji in benign nleei’s; but the gradual passing to the 
surrounding orange red color proves malignancy ■with certainty. An- 
other important sign of malignancy is the irregularity of the floor. Tlie 
nodules formed by the lobuli of the pancreas desei'ibed above must not 
be mistaken for malignant nodules; more characteristic are ridgelike 
excrescences never occurring in benign ulcers. I observed one case in 
which an ulcer rocntgenologicallj’^ appeared probabl}^ to be benign and 
which gastroscopically even had a sharp edge; but from its floor pro- 
jected a narrow gray ridge; therefore, carcinoma was diagnosed, and tlic 
diagnosis was proved to be correct after resection and microscopic e.x- 
amination. Stiffness of the mucosa surrounding an ulcer also is a sign 
of malignancj^, but its recognition is very difficult even to the expert. 
Sometimes it is so marked that it cannot be mistaken for the more soft 
hypertrophic gastritic changes around a benign ulcer. Formation of 
nodes around the ulcer is a very chai'acteristic sign of malignancy. 
These nodes are big and irregular and can easily be differentiated from 
the equal small nodules of hypertrophic gastritis. 

The gastroseopic picture of the great majority of ulcerated car- 
cinomas is very characteristic. The floor is dirty brown, or violet, or 
gray of color, often covered by necrotic pieces. The edge is irregularly 
ragged, blending with the surroundings. A wall surrounds the ulcer 
which often has an irregular nodular appearance; its color usually is 
dark red, in contrast to the pale pinkish anemic mucosa. In other cases, 
the dark red ulcer is surrounded by brilliant white necrotic mucosa. 

Ulcerations seen in liigh elevated papillomatous or polypoid tumors 
or in IjTnphoblastoraa cannot be mistaken for benign ulcer. 

FINDINGS IN THE STOJtACH AFTER OFERATTON ON GASTRODUODENAL ULCER 

Although gastroenterostomy and gastric resection in gastroduodenal 
ulcer result in different physiologic conditions, the same gastroseopic 
findings have been observed in both types of postoperative stomach; 
therefore, a separate description is superfluous. 

The gastroenterostomy stoma usually is well seen gaslroscopieall.^ . 
In rare eases, it remains hidden from vieiv in a blind spot on the pos- 
terior wall. Stomas of resection are easily seen. In an astonishingly 
great number of cases of resected stomachs, the flexible Wolf-Sehmdler 
gastroseope enters the intestine. Its interior can then bo well ob- 
served. It is characterized by tJic circular parallel jejunal plicae and 
the Kerkring folds. These are also sometimes seen through the stoma 
of a gastroenlcro.sloiny with tlie ga.stroscopc still entirely in the stomach. 
The color of the intestine is a little bit browner than that of the stomach. 
Tho edge of the stoma rarely is smooth and round. Uften an elevated 
wall is seen containing nodules and even pol.i'plike formations. These, 
however, are psoudopolyps, for after repeatedly comparing operative 
procedures and .sub.seriuont ga.st ro.scopic pietnre.s, one gets the eoiivie- 
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tered the jejunum to a depth of ten centimeters. There the mucosa was 
entirely normal. In withdrawing the instrument, the second loop of the 
coil was observed, and peristaltic ivavcs of tlic jejunum were seen. Tiie 
mucosa at tliis point was normal. By withdrawing the instrument still 
further, the jejunum close to the .stoma was observed. The proximal 
three jejunal plicae and the edge of the stoma presented a great num- 
ber of small, dirty, grayish ulcerations. The ridges of these plicae looked 
moth-eaten. The gastric mucosa of this patient presented all signs of 
severe hypertrophic gastritis but without any ulcerations. Treatment, 
continued over months, diminished the subjective complaints of the pa- 
tient considerably, but the objective findings remained unaltered. It 
should be emphasized that this picture was found only once in 117 
cases of postoperative stomachs. 



Gast'oenterostomy. Marpinal ulcer. Silk suture.. The black hole is the 
P ' evacuating intestinal juice into the stomach. Above, the white 

laigo ulcer ami the black silk suture. 


3. Sill: Sutures . — Surrounding an artificial stoma, silk sutures arc 
often found, covered by traiisjiavent mucosa. They are seen as black 
hook-shaped lines and are iunocent foreign bodies not causing any sub- 
jective symptoms. Occasionally one of these sutures cuts through the 
nuicosa and then is seen as black thread, hanging freely into the lumen. 
The parts of the suture emerging from the mucosa are yellowish. This 
type of foreign body is not innocuous. Tlic silk siiUirc, liy means of tlic 
rliyllmiieal peristalsis of the stomach, is rubbed along the mucosa; an 
area of very marked, usually erosive, superficial gastritis can he seen, 
111 one instance, I saw siieli a long suture at the posterior margin of a 
gaslrocntcrostomy, while a large marginal nicer had developed at the 
anterior margin (Pig. 9). It was impossible to prove whether the silk 
suture had caused the ulcer. Both ulcer and .silk suture were found in 
tile resected specimen. ^lieroscopically typical foreign hoclv giant cells 
wove, present. Pvohahly all eases in which silk .sutures hang free in tl,c 
gastric cavity need reoperation. 
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the gross specimen, because of the brilliant colors M’hile the blood still 
is circulating. In one instance, a marginal ulcer was suspected by x-ray 
examination. Gastroscopieally it was easy to find this crater, but three 
additional ulcers were seen. This proves that small ulcci's of tlie stoma 
are better seen by gastroscopy than by x-ray. 

The jejunal ulcer offers greater difficulties. Sometimes its location 
may be so low down in the jejunum tliat it cannot be seen, but in other 
cases it is easy to observe the interior of the jejunum, and then the 
diagnosis can be made without difficulty. In a case of resection, I fol- 
lowed such a jejunal ulcer by thirteen gastroscopies (Fig. S). "With 
medical treatment, it finally healed complctel.v. 

2. Chronic Gasfritis and Jejunitis. — ^j^i.11 gastroscopists agree that 
chronic gastritis is by far the most frequent disease of the postoperative 
stomach. All kinds of changes are seen : superficial edema, patchy 
reddening, purulent secretion, hy^pertrophic swelling, inflammatory 



Fig. S— Jejunal ulcer. TIic e<lge of tlie .stoma (case of ‘'Section) am} the 
plicae are well seen. Purulent secretion, tlie nerht cdpc of tlic 


jejunal 


erosions, and even atrophic areas. All obsert'ors agree tlmt this com 
plicated type of chronic gastritis is the worst one and cannot be cuict 
unless it is possible to undo the gastroentcro.stomy. In such a ease, I sav 
rapid healing of the inflamed nnico.sa. 

Since rhythmical action of the artificial stoina jiiutocts against this 
gastritis, it must be assumed that the uncontrolled reflux of iiitcstma 
iuice constitutes the decisive etiologic factor. It cannot be decided 
whether the chemical or the bactcriolog.e qualities of the intc.stinal 

juice arc of greater importance. . . r • 

Hcnnin- found that chronic jcjuiiili.s fmiuently ,.s combined witli 
chronic -astritis. Kcddening and purulent secret mn „f (!,„ j,.j„nuni 
occur but tlicv are rare. Chronic inflammation o/ |J,o stomach usually 
ends exaetlv at the margin of the stoma. In a snigl,. case which was 
examined .mstroscupically four lu"c.s. we sau the care picture of ul- 
cc“ jejunitis. The patient had iiiidergo.ie a resection because of 
duodenal' ulcer. He developed gastric jmin. In- gastroseoj,,. ra.sily eii- 
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Gastric ulcers are sometimes missed by roentgenoscopy, found by gas- 
troscopy, and vice versa. The final healing stage of ulcer can be de- 
termined only by the gastroscope; this is true also as regards the de- 
tection of accompanying inflammation and of the differential diagnosis 
from carcinomatous ulcer. 


COMMENT; VAEUE OF GASTROSCOPY Us GASTRODUODENAL ULCER 
FOR THE SURGEON 


1. Gastroscopy reveals gastric ulcers not demonstrable with other 
methods. 

2. The success of medical treatment, complete epithelization, can be de- 
termined only by gastroscopy. 

3. Gastroscopy usually permits the differentiation betunen benign and 
malignant ulcer of the lesser curvature. 

4. Early diagnosis of very small carcinomatous ulcers and their suc- 
cessful surgical treatment M’ould more often become possible if each 
patient, in vdiom a crater of the lesser curvature had been found 
roentgenologieally, M'ere over thirty-five years of age. 

5. The extent of inflammation accompanying gastroduodenal ulcer 
can be determined only gastroseopieally. This may be of decisive in- 
fluence upon the indication for operation. Probably the surgeon would 
not operate on an inflamed area because he Avould be afraid of the gas- 
tritis that might develop later in the postoperative stomach. 

6. The source of gross hemorrhage may be determined gastroseopieally. 
The respective findings either facilitate surgery or prevent it. 

7. Eecurrent marginal or jejunal ulcers of the postoperative stomach 
often can best be seen by gastroscopy. If after repeated gastroscopies 
they have been shomi to he refractive to medical treatment, surgical 
treatment may he considered. 

S. Gastroscopy permits the physician to observe whether or not an 
artificial stoma is -woi’hing in the normal idij-thmical way. 

9. Gastroscopy alone permits the diagnosis of the most common dis- 
ease of the postoperative stomach, chronic gastritis, and jejunitis. 

10. Gastroscopy reveals the presence of free silk sutures in the post- 
operative stomach. These constitute a definite indication for reopera- 
tion. Also, rarer complications in the postoperative stomach, such as 
obstruction of the intestine by adhesions, occasionally maj- be diagnosed 
gasli'oscopically. 
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4. Obslruolion uf Ihc Sloma . — Modern surgical tccliniquo makes tlic 
artificial stoma large enougli to avoid obstruction. I never Jiave seen 
a case with stoma too narrow for the regular passage of food. Gastros- 
copj' at times permits unusual diagnoses. In a patient suffering from 
recurrent epigastric pains after gastroenterostomy, I saw the stoma 
easilj^; it was contracting rhjffhmically, pushing with each contraction 
brilliant white material into the stomach. This observation was not an 
entirely new one for me. In 1922, 1 had observed the same phenomenon, 
but then the ejected material had been dirty, gray, irregular necrotic 
particles, a picture which immediately permitted the diagnosis of a 
necrotic tumor below the gastroenterostomy, wliich was confirmed by 
subsequent operation. In the quoted case, however, the material ejected 
from the intestine into the stomach was not necrotic tissue, but of bril- 
liant white color resembling the barium often found in the stomach if 
gastroscopy is carried out too soon after x-ray examination. The patient 
was questioned and said that three dajes before ( !) he had taken bismutli 
powder. The unusual diagnosis of obstruction of the intestine beyond 
the gastroenterostomy was made and was proved correct by operation 
(S. Strauss). The pathologist (Saphir) found that immediately below 
the gastroenterostomy the loop of the intestine was pulled upward and 
fixed on the gastric wall by adliesions. There a large pouch formation 
of the intestine was found, Evidentlj' the intestine was obstructed by 
the adhesions; the bismuth powder liad remained in the pouch and had 
been pushed back into the stomach by rhythmical contractions. 


BRIEF COJIPARISON BETWEEN GASTROSCOPY, GASTROPHOTOGRAPHY, AND 
ROENTGENOLOGIC EXAMINATION 

Gastrophotography has been done with the gastroiihotor, a small cam- 
era which, after introduction into the stomach, permits the exposure of 
eight films. The results, even with improved optical sj'^stem, are not sat- 
isfactory for two reasons: (1) it is impossible to know which area of 
the complicated gastric surface is seen on the developed and magnified 
film ; (2) the most sensitive films do not satisfactorily differentiate yel- 
low and red colors so important in gastroscopy, especially in the diagnosis 
of ulcer. This latter disadvantage is best sliown by making photograplis 
through a rigid gastroseope. The brilliant yellow siuTacc of a gastric 
ulcer "appears on the film exactly as gray as the surrounding orange 
red mucosa does. The pi-csence of the ulcer can only be .judged by the 
shadow east by an overhanging iindcrmined edge. TJiercfore, gastro- 
photography is considered valueless. 

Roentgenologic examination is, on the uhole, of greater value than 
o-ictroseonv in gastroduodenal ulcer, in contrast to carcinoma and chronic 
“astritis \'lcers of the duodenum and of the pyloric canal cannot be 
s'en bv gastroscopy but are ca.sily donionstrated l,v examination 

if modern relief compre.ssion technique with loealmod expos, ire.s is used. 
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tension of some part, of the stomach or dnorlennni, and not. as a rule to 
actual “soreness” of the ulcer. The ulcer, however, may act a.s a 
source of reflex irritation which may set up sjiasm and consequent in- 
digestion; ill this sense it is a more or less direct cause of symptoms. 
The argument briefly outlined above has been discussed at length 
elscwhere.- 

It becomes clear then that there arc two somewhat distinct problems 
in connection with the treatment of peptic ulcer, (1) the relief of 
symptoms and (2) the healing of the ulcer; these do not necessarily go 
hand in hand, and each has its separate surgical implications. 

Indications for surgery from the standpoint of elimination of the 
ulcer. — As long as a peptic ulcer remains unhealed, it constitutes a 
hazard for the patient. One can never tell when perforation or serious 
bleeding will occur; one cannot be sure that scarring, adhesions, and ob- 
struction will not develop. With unhealed ulcer of the stomach, there 
is the added risk, by no means insignificant, of the development of 
cancer. Theoretically, then, one might conclude that peptic ulcers 
should be promptly excised if at all resistant to medical measures, and, 
were the operation sirai)le and safe and the results permanent, no one 
would dispute this position. But there are many well-known difficulties 
and disadvantages. Even in the best hands there is a sizeable mortality 
from gastric operations; with the ulcer safely out other symptoms may 
supervene; and recurrences after operation are of eourse frequent. Tliis 
la.st and very serious difficulty is evidently due to the fact that some peo- 
ple tend to form ulcers repeatedly and the excision of any single lesion 
fails to reach the root of the trouble. It is clear then that no formula 
of procedure can be derived and the decision to advise operation will 
always include many intangibles, such as the patient’s reaction to illness, 
his economic status. Ids age, the availability of supreme surgical talent, 
and many others. 

Indications for surgery from the standpoint of relieving symptoms . — 
The tendency in recent years has been to veto the idea of operation in 
cases of peptic ulcer unless perforation, obstruction, serious bleeding, or 
other complication has supervened. The point at issue is whether sur- 
gical interference is ever indicated purely for the relief of “indigestion” 
in patients with simple peptic ulcer. We believe that it often is in- 
dicated for the following I’casons: If the immediate cause of symptoms 
is an abnormal state of spasm or tension of gastroduodenal muscle, and 
if over a reasonable period of time diet and other medical mea.sures have 
failed to give relief, then one may be entirely .iustified in attempting 
to break up these abnormal states of motility by means of operation 
The difficulty is to know just what to do, and tlie very multiplicitv 
of procedures which have been advocated shows that surgeons have di.s- 
covcird no really rational basis for their manipulalions. Whether tliev 
cut or suture here or there, relief is obtained in a certain proportion 



THE INDICATIONS POE OPERATION IN CASES OF 
UNCOMPLICATED PEPTIC ULCER*" 


Arthur L. Bloomfield, M.D. 

San Francisco, Calif. 

TN THIS syiniDosiuin our part concerns itself with the indications for 
* operation in the ease of uncomplicated peptic ulcer — ^that is to say, 
ulcer without pyloric obstruction, perforation, or notable bleeding. It is 
a difficult question, and in the individual instance important arguments 
both pro and eon can usually be assembled; lienee there can never he 
any dogmatic answer or simple formula of procedure. 

The ground can perhaps best be cleared by presenting briefly our own 
philosophj’- of the sjTnptoms of peptic ulcer, already exposed in other 
articles. “ First of all it must be emphasized that the exact mechanism 
of the production of discomfort in people with ulcer is not at all clear. 
Two main views are held. The first and the most widely advocated 
maintains that the open ulcer, irritated by acid, is the direct cause of 
pain, just as a sore on one’s hand is painful. The second regards the 
ulcer as one incident in a syndrome featured by indigestion and (as a 
rule) a profuse secretion of highly acid gastric juice; the sym])toms arc 
thought to be due, not to acid irritation of the ulcer, hut. to spasm, or af 
least an abnormal state of tension of the gaslroduodonal muscle. It is 
this latter view which we believe to be correct for the following reasons ; 


1. Ulcer maj’’ develop to the point of perforation with no symptoms 
of any sort. 

2. So-called “ulcer symptoms’’ — indigestion — imiy continue after the 
ulcer is healed. 

3. Symptoms may continue after tlic ulcer is excised. 

4. ‘^Uleer symptoms’’ may exist in a patient in whom no ulcer lias 
ever been demonstrated. 

5. Nonulcerative lesions, such as a polyp, may lie associated with so- 

called “ulcer s.vmptonis.’’ 

G “Ulcer symptoms’’ can best be reproduced in man by meelianieaf 

■ procedures, such as inflation of the duodenum by balloons. 

7 Relief of “ulcer svmptoms’’ by -soda can be achieved by doses of 

■ alkali too small to neutralize the gastric contents. 

8. Relief of symptoms can at times be iirodnccd by nonallcalinc snb- 


stanec.s. 

All this we believe, supports the view that the ‘ • indigestion “ of 
latients with noncomplicated ulcer Is due to abnormal states of spasm or 

n,.colve<l for pobllrotlon. Novoml.'T .10. 1936. 

7J0 



Bl.OOMFIELD ; OPERATIOls IN UNCOMPLICATED PEPTIC ULCER 711 


tciisioii of soiRR part of the stomach or cluoclennni, and not. as a rule to 
actual “soreness” of the ulcer. The ulcer, however, may act as a 
source of reflex irritation which may set up spasm and consequent in- 
digestion; in this sense it is a more or less direct cause of symptoms. 
The argument hriefly outlined above has been discussed at length 
elsewherc." 

It becomes clear then that there arc two somewhat distinct, problems 
in connection with the treatment of peptic ulcer, (1) the relief of 
symptoms and (2) the healing of the ulcer; these do not necessarily go 
hand in hand, and each has its separate surgical implications. 

Indications for surgery from the standpoint of elimination of the 
ulcer . — As long as a peptic ulcer remains unhealed, it constitutes a 
hazard for the patient. One can never tell when perforation or serious 
bleeding will occur; one cannot be sure that scarring, adhesions, and ob- 
struction will not develop. With unhealed ulcer of the stomach, there 
is the added risk, by no means insignificant, of the development of 
cancer. Theoretically, then, one might conclude that peptic ulcers 
should be promptly excised if at all resistant to medical measures, and, 
were the operation simple and safe and the results permanent, no one 
would dispute this position. But there arc many well-known difficulties 
and disadvantages. Even in the best hands there is a sizeable mortality 
from gastric operations; with the ulcer safely out other symptoms may 
supervene; and recurrences after operation are of course frequent. This 
last and very serious difficulty is evidently due to the fact that some peo- 
ple tend to form ulcers repeatedly and the excision of any single lesion 
fails to reach the root of the trouble. It is clear then that no formula 
of procedure can be derived and the decision to advise operation will 
always include many intangibles, such as the patient’s reaction to illness, 
his economic status, his age, the availability of supreme surgical talent, 
and many others. 

Indications for surgery from the standpoint of relieving symptoms . — 
The tendency in recent years has been to veto the idea of operation in 
eases of peptic ulcer unlc.ss perforation, ob.struetion, serious bleeding, or 
other complication has supervened. The point at issue is whether sur- 
gical interference is ever indicated purely for the relief of “indigestion” 
in patients with simple peptic ulcer. We believe that it often is in- 
dicated for the following reasons: If the immediate cause of symptoms 
is an abnormal state of spasm or tension of gastroduodenal muscle, and 
if over a reasonable period of time diet and other medical mea.surcs have 


failed to give relief, tlien one may he entirely .iustified in attempting 
to break up these abnormal states of motility by means of operation. 
Tlie difficulty is to know .iust what to do, and the very multiplicitv 
of procedures which have been advocated shows that, surgeons have dis- 
covcrcl no really rational basis for their manipulations Whether thev 
cut or suture here or there, relief is obtained in a certain proportion 
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or oases, wliercas in others, IhiiiKS arc no hcl.ter oi’ even woi'se. It seems 
reasonable, that, operations planner] i)riinavily lo relieve sj'inptoms of in- 
rligestion shonlrl ineliule. not. only an excision of Ihc nicer, since it may 
l)e the trigger zone for inrligesf ion rellexes, hnl also a ])lastie in’oceclurc 
which yields a wide ontlct. in the pyloric region. From a ])hysiologic 
standpoint, this would seem to offer the host chance of averting “nicer 
indigestion,” althongh the degree of hencfil to he achieved in the in- 
dividnal case can never he correctly ])rcdicled. 

In conclusion, we feel strongly that both surgeons and interjiists have 
been thinking in narrow terms with too much emphasis on the nlecr 
itself; sj-mptoms too often arc blamed directly on it, therapy centers 
wholly on its healing or elimination; and not enough stress is laid on 
the fact that tendenej' to ulcer formation, indigestion, and a high gastric 
acidity are as a rule the common results of some underlying diathesis 
or disorder. Elimination of the ulcer alone may no more cure the entire 
disease than treatment of nephritic retinitis will cure the sick kidney; 
they arc both the effects of a common cause. 
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ACUTE MASSIVE HEMORRHAGE FROM THE UPPER GASTRO- 
INTESTINAL TRACT 

With Speci^vl Reperekce to Peptic Ulcer 


Arthur W. Allen, M.D., Boston, Mass. 

(From the Surgical Service of the Massachusetts General Hospital) 

T he rapid loss of a large quantity of blood from any source is al- 
ways alarming. Pew conditions with which the plij'^sician has to 
deal create more uncertainty than the patient who, with little or no 
warning, feels faint and then vomits a basin full of blood. Such indi- 
viduals may have little or no nausea but a desire to defecate and find 
that a large liquid stool is black or even bright red. Frequently faint- 
ing aetuallj’’ takes place and the family may discover the unconscious 
victim on the bathroom floor. 

When the phj^sician arrives, he finds the patient in some degree of 
shock. There is obvious pallor, sweating, restlessness, and a rapid pulse. 
Usually these individuals are recognized as potential casualties and are 
referred to the nearest hospital for treatment. Immediately the ques- 
tion arises concerning the source of the hemorrliage. One must bear in 
mind that even with the ulcerated vessel on the duodenal side of the 
pylorus most of the blood may be vomited. Thus in a previous study^ 
of 371 bleeding duodenal ulcers occurring in a ten-year period at the 
Massachusetts General Hospital, we found 22.6 per cent had hematemesis 
only, 38.3 per cent had melena only, and 39.1 per cent had both hema- 
temesis and melena. One naturally thinks of the most frequent source 
of such massive hemorrhage from the upper gastrointestinal tract, i.e., 
duodenal ulcer. There arc, however, several other lesions of this region 
that bleed profusely and that produce the same acute picture. These 
are gastric ulcer, gastric carcinoma, gastro.iejunal ulcer, esophageal 
varices, leiomyosarcoma, and hypertrophic gastritis. A brief discussion 
of these lesions over the same ten-year period, 1923 to 1932, occurring in 
the Massachusetts General Hospital will be set forth. However, special 
reference to the management of peptic ulcer associated with massive 
bleeding will be our chief consideration. 


During the decade from which this study was made, there were 72,447 
admissions to the wards of the Jlassachusetts General Hospital Two 
hundred and thirty-one or 1 out of every 313 patients, were brou<rht 
m for acute massive bleeding from the upper gastrointestinal tract 
These are represented as follows : 


necrlvcC for puWlc.itlon, .Vprll 1937. 
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nuoduaal ulcer 

!)l 

hJnopI 1 a g( 'a 1 ra rices 

•t7 

Gastric carcinoina 

■la 

Gasf rojcfiinal ulcer 

8 

Gastric ulcer 

•42 

rA-ioinyosarcoma 

o 


Hyport };:isl ril i.s 


Tlie incidence of massive lieinorrhagc in all llicsc lesions admitted 
during the same ])ei'iod are reproscmlcd in Table L Fifty-one of the to- 


Taiij,i; I 

SomiK.v HrAssMT llEjtoiaaiAGE — 1923 to 1932 In'clusive 



TOTAL 

CASES 

SUI>[)EN' MASSIVE 
CASKS 

DEATH KEOM 
HEMORRHAGE 

Duodenal ulcer 

1002 

94 

13 

Gastric ulcer 

434 

42 

C 

Gastric carcinoma 

(U5 

45 

13 

Gastrojejunal ulcer 

35 

8 

2 

Esophageal varices 

219 

'IT 

14 

Leiomvosarconm 

4 


1 

Gastritis 

2o 

o 

O 


euccoihc c^ses— 1923 1932 inclusive 


CASTRIC ULCCN* le CASES 




OUOOCNAL ULCER- 390 CASES 



Grapli I 


tal acute hemorrhage cases, or 22 per cent, died of hemorrhage while in 
the hospital. The various factors contributing to the differential diag- 
nosis and the treatment of those from peptic ulcer will he considered. 

duodenal ulcer 


This diao-nosis was made, 1,002 times on ward patients during the 
terval under discussion. Of these, 390 had gross bleeding detectable 
lile under observation. Ninety-four bled profusely and actively in 
ffeient quantities to produce shock and acute anemia. In addition, 
more bled sufficiently to finally attain the minimum level, or below 
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it, to be classed as severe bleeders, although slowly enough to create 
no emergency. All of the cases in the acute massive group and in the 
gradual severe group were found to have red blood counts below three 
million and hemoglobin below 70 per cent. Thirteen of these patients 
bled to death. 


BCEtOING CASES— 1923—1932 INCtUStVC 






LIOMYOSARCOMA- 4 CASES 


SHAoeo AReA«ReRCCN7AGe OE SUDDEN MASSIVE CASES DYING 0^ HEMORRHAGE 


Graph II 


23! CASES SUDDEN MASSIVE HEMORRHAGE —1923 *1932 INCLUSIVE 



In a pivvioiLs cmimmiailioii. Alien and Benedict^ analyzed all of tlie 
common factors in a similar series of eases over a twenty-year period 
in an eflorl to had what eonld be determined regarding the cause of 
continued bleeding and death in those patients. It i.as been frequently 
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slated that, altliongli sucli individuals may almost hleed to deatli, they 
rarely do. Our analysis showed that the age of tlie patient liad more 
hearing on the question of spontaneous ecssation of hemorrhage than 
any other factor. In 90 patients who bled acutely and massively before 
the age of fifty years, only 4 died. In 42 ])atients who were over 
fifty years of age, 14, or c.xactly one-third, died of liemorrhage. Al- 


H DEATHS TROM SUDDCM MASSIVE HEMORRHAGE- 1923 *1932 INCLUSIVE 



AGE DISTRIBUTION- 51 DEATHS FROM SUDDEN MASSIVE HEMORRHAGE- 1923-1932 INCLUSIVE 

a-I-duooenal ulcer 

B-g-GASTRiC 
C-Q-CASTRIC CARCINOMA 

d-[3-castrojejunal ulcer 
e-D-esophaceal varices 

F-[~l-LtOMYOSARCOMA 
Q. [^-GASTRITIS 



lomrh it is well Imown that women are less likely lo have duodenal 
^1 in a ratio of about 1 to 4, those women , who do have 

ml a u l ei are Just as prone to bleed profi.ely, but in our small 
Is tLv were much more likely to have a spontaneous remission than 
en of the same age. Chronieity of the ulcei, habits, occupation, pre- 
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vious bleeding, etc., seemed to play no role in the question of recovery. 
Nine out of 20 fatal cases died from their first period of massive hemor- 
rhage. Also, it was found that if operation was delayed for a week or 
more in a patient continuing to bleed either constantly or with repeated 
episodes every day or two, no patient was saved by surgery regardless 
of what was done. 

Faced wth these facts, we must consider what can be offered these 
patients; first, in the acute phase; second, in the quiescent state. In 
the early hours of acute massive hemorrhage from duodenal ulcer, we 
may well say that if the patient is under fifty years of age and has 
elastic vessels, conseiwative measures arc indicated, beeause it is unlikely 
that we can hope to operate upon them and ligate their bleeding vessels 



Fitr. 1. — Schematic drawing indicating the course of the gastroduodenal artery 
boliind the flrst portion of the duodenum. Note the direct communications between 
this vessel and the gastroepiploic and the pancreaticoduodenal arteries, all three 
vessels arising from different sources. 


with a mortality of less than 5 per cent. In the older age group, how- 
ever, we can justly use Finstci’cr’s®- •* much ciuoted forty-eiglit-hour time 
limit to advantage. Certainly in the good risks we should he able 
to definitely improve a mortality rate of SSVa PCT cent which occurred 
in those treated conservatively. 

When one eonsiders the type of nicer that produces this picture and 
its relation to tlic blood vessels in this region, it is easy to imderstand 
that as these vessels heeome eroded, the inelasticity of the vessel wall 
in later life will iimterially influence effective clot fomation. The 
deep penetration of the posterior wall ulcer into pancreatic tissue at a 
point where the gastroduodenal artery transverses it, increases not onlv 
the risk of eontimied lileeding hut makes any operative procedure one of 
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major consideration. As sliown in Pig. 1, we .sec Unit tliis vc.s.sel anas- 
tomoses in sneh a way as to make it necessary to ligate it between its 
tlircc different sources and tlie ulcer area. One can hardly expect to open 



Flff. 2.— Sclioniatic ilrawlntr ilUislratlnt; the inetlioa oC aijpronch to the hlceclini,' 
area in the posterior wall (iuodenal ulcer witli erosion into the pancreas, rni 
stomach has been tran.sected anil the ili.stal portion elevateil. 



, . — «Ti»scf r'ltinj? control of the bleedincr v 

Fig-. 3.— Schematic ^ 41, e left hnntl. The illstal .sesmont c 

pression -with the the anterior surfare Ihrougi, the pyio, 


ipportunity oi viaw^***** o 

• ,..oll nf tlie duodenum and sueeessfiilly place ligatures in 

‘1'° T r., m 1«<1 »" »“ "• ” 

TZZl llVvo^Cs in 
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Fig. 4 . — Schematic representation of ligating all vessels leading into the inflamed 
area. The ulcer has entirely eroded through the duodenal wall, into pancreatic tissue. 
It is broken Into from behind and no attempt is made to remove or cauterize the 
ulcerated portion of the pancreas. 



Fig. .'i. — Schematic drawing of the ulcer and eroded vessel xeiii, fi,e i 
treed on tile dl.stal margin and turned in well aoove tiie papflla of Vater' 
pancreas can be covered with a tab of omentuni. .Stab wound drMnaa^ 
liopatic space of Alorrlson can be instidited If one foais leakage ‘ “}e 

or eroded ncoessorj* i>ancro:iiic duct. ^ icaKage from an Jnjurod 
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has succeeded in isolated instances hut more often lias met with failure 
cither from loss of hlood on the lahle or from further necrosis and sec- 
ondary bleeding. 

Pinsterer^-' advocates direct. tami)onadc in some extensive ulcerations 
into the pancreas with a secondary resection after the patient has re- 
covered from the effects of hlood lo.ss. When he can, with reasonable 
safety, complete his operative procedure in one stage, even in acute 
bleeding, he docs so; and one would .iudge from his writings that he is 
carrying out radical procedures in the majority of .such cases. In a 




4 ^ bleeding ulcer patients, he has successfully ligated 

rge group olacbvelj bMmg two-thirds o£ Iho stomach 

,e hlocdmg Tpi coni, or loss, if the operation was under- 

ith a vw of o.met of hemorrhage. He has not 

hen withm J patients who have been referred to him late; 

fused to opei of continued or repeated bursts of profuse • 

> after a wm^ mortality has been 30 per cent. .He 

eeding. excluding the extensive, deeply penetrating 

iparently teeis duodenum, by transection of the 

eer on the posienui 
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Eiff. 7. — Schematic representation of a method of closing a small portion of the 
distal segment of the stomach over the nicer bed after the vessels have been ligated 
under vision. One may facilitate the closure of this region by removing the mucous 
membrane as suggested by Bancroft.*’ 



Fig. s— The UlBh posterior Polya anastomosis should bo made with a short loon 
tlie proximal jejunum placed to the lcs,scr cun'aturc It sliouhi iw i ?• 

cnlinnre direct drainage from the stomach Into the distol iimb of tile JeJiim[m" 
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lias succeeded in isolated instances Inil more often lias met with failure 
cither from loss ol blood on the table or from further necrosis and sec- 
ondary bleeding. 

Finstercr'’'’ advocates direct ianiponndc in some e.xtciisive ulcerations 
into the iiancrcas with a secondary rc.scction after the patient has re- 
covered from the effects of blood loss. When he can, with reasonable 
safety, complete bis operative procedure in one stage, even in acute 
bleeding, he does so; and one would .iudge from his writings that he is 
carrying out radical procedures in the ma.iorit.v of such cases. In a 



Tr *1 ^ ie ^r.’nr nn tliG duodcnuni, and the location of the papiliu 

Figf. 6.— If tlie ulceration IS lo^ duodenum cannot bo safely accomplished as 
of Vater IS such that *1,3 posterior margin of the duodenum attached 

illustrated Fig-. 5, one can lea\ e tl capsule. It is important to approx- 

and suture the anterior edge ^ \q the pancreas. This caii be reinforced by 

imate the s^ous coat of J^i®x^”°advantage of allowing any pancreatic secretion that 
omentum. This meUiod has tlie advantage duodenum, 
may exude from the ulcer bed to drain miu 


,rge group of actively bleeding ulcer patients, he has successfully ligated 
le bleedin- vessels and resected the distal two-thirds of the stomach 
ith a verjAow mortaUty, 5 per cent, or less, if the operation was luider- 
1 r+mn fortv-eight hours of tlie onset of hemorrhage. He has not 
fu^eJto operate on those patients who have been referred to him late; 

a week or more of continued or repeated bursts of profuse 
after mortality has been 30 per cent. He 

ceding. 1 excluding the extensive, deeply penetratihg 

)parentl3^^^^ posterior waU of the duodenum, by transection of the 
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. Pie. 7. — Schematic representation of a metlioci of closing a small portion of the 
distal segment of the stomach over the ulcer bed after the vessels have been ligatea 
under vision. One may facilitate the closure of this region by removing the mucous 
membrane as suggested by Bancroft.'* 



Pig. S.— The high posterior Polya anastomosis .should be m.ide .< -i i 

tlin proximal jejunum placed to the lesser cun'ature It sbnnil'*!? ^ -^''ort loop, 
enhance direct drainage from the stomach Into the distal limb of the JeJiimm”'^'' 
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(IiUKlemun proxim.-i] lo llu> ulcer, ,,r ],y Ininsccliuii of ||„. ;„ifniin Iwo 
/iii?:(M-br(!;idf,Ii.s from I lie pylorus, aiirl I lien removiiif? I lie distiil Iwo- 
Ihirds of the romainiiif,-- .slomneh, his ond-j-esiiKs arc nearly, if not cm 
tiroly, as good as when the actual ulcer area in llie duodonnni is included 
in the resection. He calls this operation “resection for exclusion.’’ ^Vc 
<iie of the oiiiniou that in doing this ojieration the radicals leading into 
the ulcer bed are ligated. 

ilaiiy surgeons have had the exjiericncc of failure in gastrocntcrostoniy 
for massive hemorrhage in duodenal ulcer. These patients continue to 
bleed and finally .succumb to anemia because the eroded ve.ssel leading 
into the ulcer bed is still ojion. In lho.se instances where bleeding has 



Fig. 9. — Ulcer on the posterior wall of the diioclenum. Patient 
right side up. Tiiick barium coats the stomach, pylonc tl"", 

the gas bubble in tiie stomacii Alls the antrum, p.vloric valve, and duodenum, tiiiu 
allowing: double contrast examination. 


stopped and the patients have recovered for the time being following 
gastroenterostomy, we believe that usually the bleeding would hat^e sub- 
sided spontaneously on conservative treatment. We have offered 
a method of control of the bleeding vessel direct exposure tvliilc tlic 
dissection and ligation of the main arteries leading into the area is car- 
ried out (Figs. 2 through S). This is a logical procedure and if prac- 
ticed early in the episode of acute hemorrhage, i.e., as soon as tlie pa- 
tient has recovered from the initial shock, will be met ivith success. 
The occasion for its n.se arises infrequently hut if considered carofiill.v 
with Iniown duodenal ulcer, bleeding aeuiely, if such a patient falls info 
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llie group beyond the age of fifty years, where deatli from hemorrhage 
occurs once in three such cases, a certain number of these patients can 
be rescued. Trout® approves of this px’ocedure, and Ochsner,' Sowles,® 
and others besides myself have successfully carried out this operation. 

In the quiescent or inteiwal stage of posterior wall duodenal ulcer, pai’- 
ticularly after one or more episodes of massive bleeding, one is con- 
fronted with the problem of proper treatment. If the patient is young 
and responds well to a dietaiy regime, we may justlj’^ feel that radical 
surgery is meddlesome. This is particularly true if by Hampton’s® 
technique of following these patients by x-ray examination, we find that 
tlie crater actually fills in and in so doing nature has not caused an ob- 
struction to gastric contents that must pass this region. Certainly some 
of these patients manage to get along comfortably and safely for manj" 
years. On tlie other hand, it is well known tliat tliis type of ulcer, par- 
ticularly if it has eroded a large vessel, is unusually resistant to medical 
measures.^® Not only are such patients prone to liave continued or fre- 
quently repeated episodes of discomfort, but tliey also have recurrences 
of massive bleeding. This occurs e%-en under conditions that appear to 
be ideal. We believe that radical surgery olfers these individuals a 
more comfortable life and at the same time eliminates the possibility of a 
fatal hemorrhage from an eroded ve.ssel later, at a time when there may 
be sufficient sclerosis in the vessel wall to prevent a spontaneous cessa- 
tion of bleeding. Prior to 1932 we transected tlie antrum, turned in tlie 
ends, and did a posterior gastroenterostomy in fifteen such patients after 
the method of Devine. The results were disappointing in that many of 
the patients continued to have periods of activity in their ulcers, as 
evidenced from their symplom.s, and had recurring bouts of bleeding. 
Since then, we have resected the distal one-third to two-thirds of the 
stomach and when possible tlie ulcer-bearing portion of the duodenum in 
thirty-eight consecutive posterior wall duodenal ulcers that had bled. All 
of these patients recovered from the operation and remained well for 
varying periods of time. Some of them have developed new nleei's, 
cither at the stoma of the posterior Polya anastomosis or on the remain- 
ing portion of the lesser curvature of the stomach. In each instance that 
this new ulcer has developed, it has caused episodes of bleeding. None 
of tlic.se patients, however, have .so far died of hemorrhage. Thus we 
have probably protected mo.st of them from fatal hemorrhage by ligatiii" 
the largo vessels overlying the head of the pancreas, but we have failed to 
alter not only their ulcer diatbe.sis but their homoiTliagie tendenev as 
well. We are now tiying a more radical resection of the .stomach hoping 
that we may. by following more clo.sely the techni(|ue of Finsterer, come 
nearer to his 90 per cent of symptom-free patients. Certainly we must 
eliminate, if possililc, not only the likelihood of fatal hemorrliage in 
such cn.ses. but while so doing, get a high pereeutage of iiernianentlv 
relieved patients and a low operative mortality. This must he considered 
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a surgical lesion iiltliough radical or cv'cn crude, if you clioose, until 
such time as medicine has mastered the Avhole question of peptic ulcer. 
Our experience so far would indicate that tlie more radical the resection, 
tlie less likely a poor end-result. Certainly gastroenterostomy in this 
group as a wliole is unsatisfactoiy. In tlie elderlj’- patient with cicatricial 
obstruction, this conservative procedure is most successful. In the more 
continuously active ulcer lesions of the posterior wall, penetrating or 
bleeding cases, we feel that anything short of a two-thirds gastrectomy 
will give a high percentage of failure. One cannot compare tliis group 
with all duodenal ulcers. Doubtless the high ratio of cures twenty 
years ago following gastroenteroslom 3 ’' was due to the phj'siologic 
changes brought about b.v this operation, the majority of which today 
are cured b.v medical measures. Sucli a large proportion of all ulcer 
cases are successfully treated conservativelj' now that when surgciy is 
resorted to for persistent sjmiptoms or massive liemorrhage, we are faced 
ynth an entirelj' different problem. These recalcitrant eases require more 
than the phj'siologie changes brought about by p.vloroplasty or gastro- 
enterostomy. 

GASTRIC ULCKK 


In spite of the fact tiiat a larger percentage of gastric ulcerations are 
associated witli massive hemorrhage, we find coincidentally that the 
percentage of deaths from hemorrhage is exactly tlie same as in duodenal 
ulcer (Table I). The average age of these fatal cases is slightly lower 
than in duodenal ulcer, but still there is not the marked difference in 
the a"e of the patient that we expected to find. One has the advantage 
then of classifjdng acute massive bleeding from pepic ulcer on the same 
basis whether it be gastric or duodenal, as far as treatment is concerned. 
The tjTe of operation may be varied in the two lesions and one has a 
better chance for a two-stage operation in the gastric lesion. The ulcer 
hould be widely exposed and the vessels leading into the eroded one 
^ \t be li<^ated in healthy tissue outside the stomach ivall. This is 
"™ally best accomplished by a free incision into the normal anterior wall 
the stomach so that the bleeding vessel can be visualized and com- 
-ed durin«- the process of ligating the anastomosing branches. Witli 
Tu ^'accomplished, one can close the opening in the anterior wall and 
. low the patient to recover from this experience. An operation of 
eLtion for relief of the persistent ulcer if such exists, can be earned 
1 tt r advantage four to six weeks later. If possible to avoid 
out to be e c ‘ = emergency procedure, the secondary 

gastiweros tow Ono ,«.,r 1„ al.la to f™ tl.c 

operation is .giy at the first operation. This is an excellent, 

nicer and ^ inost feasible one to insure ligation of the 

method and so i,pmorrha"e. This is likely to be the case if the 

vessels involve in i 'When it can be done or must be done 

^tlm proSurrof clioiec', then a superimposed gastroenterostomy may 
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prove siiiificienl. to eliminate a secondary operation of election. One can- 
not help feeling less radical about extensive resections in bleeding gastric 
ulcer, since gastrojejunal nicer is so mneb less prone to follow posterior 
gastroenterostomy in this group than in those done for relief of duodenal 
ulcerations. Benedict’^ found no instance of stomal ulcer in posterior 
gastroenterostomy done for gastric ulcer in our hospital. 

GASTROJEJUNAL ULCER 

When acute massive hemorrhage is associated with a stomal ulcer, we 
must be prepared to consider the possibility of a fatal outcome. The 
infiammatoiy process may involve and erode a large vessel such as the 
gastroepiploic or the colic arch. This offers a very difficult operative 
procedure because it is usually necessary to take do\vn the old anas- 
tomosis in order to find the bleeding vessel. We believe, however, if this 
is attempted in the early days of bleeding that success will follow in 
more than 75 per cent of such procedures; since in our 8 eases, 2 suc- 
cumbed to hemorrhage on a conservative regime. One is again reminded 
of the care that should be used in placing the opening in the mesentery 
of the transverse colon through which the anastomosis between the je- 
junum and the stomach is made, as far away from tlie main vessels as 
possible. This point is usually stressed on tlie basis of keeping the 
anastomosis as far away from the colon as possible so tliat a jejunal ulcer 
may be less likely to become further complicated by a gastrojejunocolic 
fistula.^^ It is now generally conceded that gastrojejunal ulceration is 
unlikely to respond to conservative measures, and certainly there can 
be little argument against surgery if such lesions have produced active 
massive bleeding. 

CARCINOMA OF THE STOMACH 

With the comparative frequencj’^ of massive hemorrhage in gastric 
carcinoma, it may seem odd that no such case lias been subjected to 
emergencj' surgery under the impression that we were dealing with 
benign ulceration. As a matter of fact, the diagnosis is frequently ob- 
vious or so strongl}’- suspected that this error has not been made. These 
patients are nearly always cachectic; there has usually been a very short 
period of gastric disturbance; weight loss has been striking; and often 
a mass is felt. Distant metastases, particularlj’- in the pelvis, are com- 
mon. When acute massive hemorrhage occurs in such patients, one has 
little initiative for carrying out anything but palliative measures. If 
the patient recovers from the bleeding, then the question of resection 
must be considered. Peritoneoscopy has been found of great value in 
determining the operability in ga.stric cancer. The 20 per cent of five- 
year cures in this disease (Parsons”) mak'es it worth while to continue 
radical surgery in any case without liver involvement or distant metas 
tases. In eleven consecutive total gastrectomies for adenocarcinoma in 
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our hospital, six liavc survived (lie operation. One is api)aroii(ly i'reo 
ot‘ 1 ‘ecurrenee three aiid ono-haH' years after opeivition. Wc should be 
eouslantly on the lookout, for llu! liuilis j)lastien type as here one could 
have every hope of a cure. 




StomQcfi 


jTig- 10. — Typical picture of varices in the osophagrus. o^*^thick ^barium niix- 

respiStion suspended at quiet brcathinEr after the Ingestion of thick 
tiire. 
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ESOPHAGEAL VARICES 

Death from acute massive hemorrhage in varices of llie esophagus 
may occur in a patient with no previous hospital record. In the ma- 
jority of such cases, however, there are neither previous studies that 
have pointed to cirrhosis of the liver or thrombosis of the splenic vein. 
When the diagnosis is in doubt and the evidence points to a remediable 
hemorrhage from peptic ulcer, one is justified in carrying out x-ray 
examination of the esophagus by Schatzki method, even in the pres- 
ence of brisk bleeding. It is interesting to note that since this method 
of examination has come into practice in our hospital we find the diag- 
nosis of cirrhosis of the liver and esophageal varices made twice as often 
as it was in the ten-year period immediately prior to 1932. 

LEIOMYOSARCOJIA 

A very small series in this group, but the tendency for massive liem- 
orrhage is striking. The prognosis with operation is so good that should 
the diagnosis he made, we should consider surgery in the early hours of 
bleeding. These lesions have a characteristic x-ray appearance. A large 
sessile tumor that is smooth in outline with a small deep crater is found. 
This leads to the serosa, and the bleeding comes from an erosion of a 
good-sized vessel on the outer surface of the stomach, often on the lesser 
curvature. 


HYPERTROPHIC GASTRITIS 

It seems difficult on first impression to account for fatal hemorrhage 
from gastritis alone, hut in two instances in this series, no large open 
vessel could he found at postmortem. There was in one of these fatal 
eases a very large area involving approximately two-thirds of the mucosa 
and that had been almost entii-ely cast off, forming what resembled a 
huge, very shallow ulceration. This patient had consumed large quan- 
tities of some strong alcoholic beverage .shortly before entry. She vom- 
ited an enormous amount of blood and died within forty-eight hours of 
acute anemia. One may feel that this was in the nature of a chemical 
erosion, and perliaps it should be so considered. The other death seemed 
to be based on a true hypertrophic gastritis with enormously enlarged 
rugae, and at autoirsy there was no single large eroded vessel. The 
massive hemorrhage had apparently taken place from the engorged 
mucosa extending over practically the whole interior of the stomach. 

During the pn.st four years, since a better x-ray technique for gastritis 
has been developed and with the advent of gastro.sco]n-’'' as a frequent 
means of study, the diagnosis of hypertrophic gastritis lias been made 
ten times as freiiueiitly in our hospital as it was in flic ten-year period 
eovei'cd in this study. 
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POIATOSIS 

Bleeding must occur to some extent at some time or oilier in nearly 
all of these cases, although only five of the cases in this group sliowecl 
gloss Ideeding while under observation. It; u-as somewhat of a surprise 
(hat none of them in this decade had sudden massive hemorrhage and 
none died of acute anemia. Wlien one scc.s the size of the blood vessel in 
the stallc of some of these polyps, it is not hard to visualize that erosion 
until massive and even fatal hemorrhage is a jiossibility. One such pa- 
tient died in our hosintal in 1933.=" 

COJIJIENTS 

Details as to the conservative management of acute massive bleeding 
have not been considered a part of this discussion. "We feel, however, 
that some questionable points along tliis line may be brictl.y discussed 
to advantage. 

■ Blood transf usion- has been cintieized as a method of treatment in the 
early stages on the basis of interfering with nature's efforts to bring 
about clot formation in the open a-csscI. We haA’C all seen patients 
bleed again after a transfusion and fi’cquentl.y have felt that by hasten- 
ing the elevation of blood pressure and increasing the volume of blood 
we may have brought about a fresh burst of bleeding. On the other 
hand, Ave have seen lAaticnts die from the lack of a transfusion and in 
no instance have Ave seen transfusion responsible for fatal heniorrhago. 
We do feel that continuous drip transfusion as advocated by hlarriott 
and ICerAA'ick*® can be carried too far. It is cas.v to tell Avhen this blood 
is lost as rapidly as it is 2mt in, and under such cii-cumslances, it should 
not be relied upon as a method of cure, Oordon-Taylor,'' one of the 
earlj' advocates of this method, has noAv changed his ideas coneeniing 
its efficacy. He uoav believes that Pinsterer's princijiles are the most 
logical and practices the forty-eight-liour rule in any case that continues 
to bleed. All of us are i7i accord AAith the importance of blood replace- 
ment. We should have a considerable amount of compatible blood on 
hand if operation in the acute stage is to be undertaken. We feel that 
donors should be lined up and 500 c.c. of citrated blood kept in the re- 
frigerator for instant use in every case of acute massive hemorrhage. 
We further believe that this should be Avithheld in the early stages of 
hemorrhage until the systolic blood pressure has fallen to fO mm. One 
should not delay beyond this point, howevei’, and citrated blood giA'en 
sIoavIa" at this time AA’ill not eleA’ate the blood lAressure rapidlj' or restore 
the blood volume so abrnptl.y as to bloAV out aiiA* clot that ma.y be forming 
at the site of the open A'cssel. If such a putiejit under ohsei'vation spon- 
taneously ceases to bleed, then cAmn after seA'eral da.A'S, the prepared blood 
can be given to hasten the normal restoration of blood elements. 

Sedation of a patient aetiA’eh' bleeding has been a questionable point. 
Bulmer’'* believes that too much morphia may he the cause of a higher 
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mortality, in recent years, in this group of patients. He admits that 
better transportation facilities may play a role in that more such patients 
are delivered alive to the hospital. Pinsterer= warns against too much 
morphia in these depleted patients prior to operation. “We should con- 
sider this phase of the problem carefully, as we are aware that the rest- 
less stage of shock may be harmful, and doubtless there is a proper 
middle course. 

"We are inclined to feel that an inlying Levine tube maj^ be worthy 
of consideration in massive bleeding from the stomach or duodenum. 
The situation is not exactly similar to the elimination of clots in the 
urinaiy bladder, but more or less the same principle is involved. At any 
rate, this tube allows the aspiration of gastric and salivary secretion 
which may hinder clot formation. Also, it offers an opportunity to 
identify fresh episodes of bleeding prior to the point of nausea and 
vomiting or fall in blood pressure. Without doubt it minimizes the 
peristaltic activity in this region by keeping the stomach empty. Also, 
it eliminates vomiting which in itself may dislodge a life-saving thrombus 
in the open vessel. 

In the active stage, fluids should be given by hypodermoclysis rather 
than intravenously? or by proctoclysis. The latter method increases 
peristalsis which in itself mitigates against physiologic rest. Lavages of 
ice water and adrenalin arc of little value, and both would appear to 
interfere with nature’s efforts. The whole basis of treatment should 
be rest, quiet, and comfort. Under these circumstances, a spontaneous 
cessation may he expected in the majority of cases. 

Ancsiliesia . — ^Jtluch has been said about local anesthesia and splanchnic 
Iflock as a method of clioiee if operation is undertaken during acute 
bleeding. This would seem to work more satisfactorilj’- in the hands of 
some surgeons than others. If the operation is done within the first 
forty-eight hours, the patient sliould have no more likelihood of respira- 
toiy complications than a carefully prepared patient for gastrectomy 
in the elective stage. We believe tliat an unsuecessful local anesthetic, 
accompanied by nausea or a restle.ss patient during the operation, udll 
do more harm than an expertl.v given inhalation anesthetic. We prefer 
a combination of novocaine block and gas-oxygen-ether, both being 
started in the operating room at approximately the same time. If the 
inhalation gases are given in a closed type of machine, excellent control 
can be maintained and the patient always lightly anestlietized. Whether 
novocaine only, general anesthesia alone, or a combination of the two 
arc used, it is important to eliminate vomiting during the operation 
\ properly functioning Levine tube to wliich suction is applied aids 
greatly in this respect. We believe that basal anesthetics in their usual 
doses are very dangerous in these depleted patients and for this reason 
should not be used at all, since it is .so difficult to properly the 
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dose under these circumstances. Careful administration of small doses 
of morpliia one-eigiitii to one-q\iartcr of a grain is safe and ]iel])ful. 

The ope)'ntio7i if undertaken in the acute stage must he carefully 
])lanned. It is a poor one to attempt in the middle of the night, with an 
inadequate staff. After all, one lias a I’easonable amount of time for 
preparation if the surgeon and internist are willing to work together on 
these problems. Plenty of compatible blood .should be available and 
the definite steps of the whole procedure thought out beforehand. If 
this is done, the mortality should be low, even though the operation is of 
a radical nature. If we should elect to subject all patients with acute 
massive hemorrhage from peptic ulcer, regardless of age, to operation 
in the eaidy days of bleeding, we could indeed expect a low mortality. 
Taking only such eases beyond the age of fifty yeans, we still feel that 
these individuals should be carefully considered on the basis of com- 
l)arative mortality with early surgery ])ro])crly carried out, ver.sus ex- 
pectant treatment.. 


SUJIXIARY AND COXCLUSIOXS 

1. The relative frequcnc.v and causes of cases of acute massive 
hematemesis admitted to a large general hospital in an urban community 
have been considered. 

2. Death from acute bleeding in the upper gastrointestinal tract oc- 
curred in 51 out of 231 such cases. 

3. Peptic ulcer accounted for 67 per cent of these massive hemorrhages 
and 41 per cent of the deaths. 

4. The age of the patient with pe^jtic ulcer is the most important fac- 
tor in the prognosis. Duodenal ulcer rareh' causes fatal bleeding under 
the age of fifty years, while beyond this age the mortality is 33.33 per 
cent. 

5. Operation is urged in the better risk patients in the older age group 
in the acute stage of bleeding. Delay should not be extended beyond 
forty-eight hours. The bleeding vessels should be ligated. 

6. Peptic ulcer associated with nia.ssive hematemesis should bo con- 
sidered a surgical lesion as an elective procedure, regardless of the age 
of the patient, in those who have spontaneously recovered from an 
episode of bleeding. 
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PEPTIC ULCER.: ITS SURGICAL TREATjRENT BY 
CONSERVATIVE SIEASURES 

Donald C. BiiLFOun, JUD., Rochester, SIinn. 

{From the Mayo Clinic J 

' I 'He ideal of surgical treatment of any chronic nonmalignant dis- 
ease is to bi'ing about relief of sj^iptoins and prevent recurrence 
of the disease, and to acliieve these aims bj’' the simplest and safest 
possible method. Tlie trend of surgery will always be toward such a 
standard of perfection, and although this trend in respect to sim- 
plicity and safety of opei'ation may be carried to such an extreme as 
to lead to ineffective treatment, persistence in such efforts in iiianj' 
fields of surgery has profoimdly changed, and at times even elimi- 
nated, formerly accepted methods of treatment. This trend has been 
evident in the management of varicose veins, prostatic obstruction, 
ingtiinal hernia, and cancer of tlie iiterijie cervix, and it has con- 
tributed much toward the satisfactory management of such conditions 
by the use of methods and principles which are more simple, even 
though they may require measured judgment and even more exacting 
technical skill in their execution than the more radical procedures. 
In peptic ulcer, attempts to control the disease by conservative meas- 
ures have had a thorough trial, and an appraisal of the value of these 
methods is alwaj's necessaiy in any consideration of the treatment of 
this disease. 

The general principles of the treatment of pe])tic ulcer liave changed 
considerably within a relatively short period. It has become increas- 
ingU’^ apparent that the medical management of peptic ulcer is on a 
more satisfactoiy basis than ever before and that, as a result of this, 
relatively fewer patients with the disease require surgical treatment. 
This improvement in medical treatment has evolved to a large extent 
from a wider recognition of the fact that satisfactory healing of the 
lesion is most likely to be effected when a patient thoroughly under- 
stands the circumstances under which symptoms are likely to manifest 
themselves, and adjusts his habits of living so as to eliminate those 
more common factors which he has found have to do with initiating 
or aggravating the symptoms. In addition, there is now a better 
understanding of the administration of alkalies and of the use of buf- 
fer substances and those preparations which inhibit gastric secretion. 
The suggestion recentU’’ made that a deficiency of vitamin C may bo 
a factor in preventing healing of the lesion and, partieularl.v, may at 
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least be a contributing cause to gastroduodenal bemorrbage either 
with or without ulcer promises to add to the efficiencj’’ of medical 
treatment. 

The first step, then, in the treatment of peptic ulcer is the establish- 
ment of a conservative regimen based on those general and specific 
measures which have proved to be valuable ; such management main- 
tained over a sufficient length of time will then control the disease and 
its symptoms in a large percentage of eases. In those cases in which 
such measures adequately carried out fail to accomplish this control 
and symptoms persist to a degi'ee to justify surgery, the principles 
of surgical management require as careful consideration as do those 
of medical management. 

•The so-called conservatiim operations which are emplojmd in the 
treatment of peptic ulcer maj^ be dhuded into the indirect and the 
direct, in respect to whether or not the lesion is removed. The in- 
direct operations, therefore, attain their purpose entirely by modify- 
ing gastroduodenal function enough to enable the ulcer to heal, re- 
main healed, and also to prevent recurrence of the disease. It is true, 
therefore, that the value of the indii’eet operation is directly propor- 
tional to the permanency of its effect in controlling hyperactivity of 
gastric function, chiefly the seeretoi’3’' and motor mechanism. For this 
reason such procedures as intei-ruption of the vagus nerve, which may 
have encouraging immediate effects, ma.y ultimatelj' fail to prevent 
reestablishment of hyperacidity and even introduce undesirable plij-sio- 
logic disturbances associated with new sjnnptoms. Whether other pro- 
cedures designed to deal with the acid factor, such as fundusectomiq 
advocated by Connell, can be developed to maintain a continuous con- 
trol of the acid mechanism must be detennined. 

INDIRECT OPERATIONS 

Jcjunostomy . — Of the indirect operations, jejunostom.v ma,v be men- 
tioned first because from a theoretical standpoint it is the ideal method 
of bringing about complete rest for tlie stomach and duodenum. Prom 
a practical standpoint, however, the operation is rarelj- indicated, prin- 
cipalty because it does not modify ga.stric function, as any operation for 
ulcer must do, and whatever good effect the .iejunostomj- does have must 
teminate when the jejunostomj* tube is removed; in other words, the 
maintenanee of anj' treatment of a disease of such ehronieitj^ and tend- 
enc.v to I’ecurrence must be possible. 

Operatioittt on the Pylorus . — Tim many procedures which have been 
devised to bring about ablation of the pyloric muscle have been based 
on the belief that pylorospasm is a factor in both the production and 
pci-sistenee of peptic ulcer and in the production also of the svmptoms 
which are associated with it. Therefore, most of the operations on 
the pylorus have included either division or resection of the p.vloric 
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musdc, Avliich is designed to eliminate pylorospasm and by tins means 
to prevent gastric stasis and to reduce activity. Usually an added 
purpose of tliese reconstruction operations on the outlet of the stom- 
ach has been to remoA’e the lesion, but there has been convincing evi- 
dence to show, in the case of ulcers of the po.sterior wall of the 
duodenum for example, that such lesions heal without recurrence of 
ulceration following satisfactory reconstruction of the outlet of the 
stomacli. This is particularly true wlien a small pyloric outlet result- 
ing from hypertrophy or constriction of the muscle lias been con- 
verted into a large outlet, the continuity of the muscle being perma- 
neutl.v interrupted. There ai'e, however, enough recurrences of s.vmp- 
toms and even of ulcer following any of the operations on the outlet 
of the stomach to make it obvious that this type of operation should 
be performed oul 3 ' rtnder rather special circumstances. Tlie chief in- 
dications exist when other, more effective conservative measures are 
contraindicated, partieularl.v gastroenterostomj*. These contraindica- 
tions, in turn, are a high-lj’ing stomach, or a previous operation mak- 
ing the performance of gastroenterostom.v too difficult, or tlie pres- 
ence of high acid values which have shown little modification under 
medical management. The most favorable group of cases for recon- 
struction of the pjdoric outlet are those of 3 ’oung patients with marked 
pjdorospasm in whom the inflammatoiy process is confined to tlie 
anterior wall of the duodenum. 

There seems to be little diffei-ence in the results of the various pj'lor- 
oplasties so long as the general plan originallj' developed h.v Fimiey 
is adhered to, namelj', construction of a large pjdoric outlet and per- 
manent ablation of the pjdoric muscle. In well-selected cases the 
residts of pjdoidc reconstruction are apparentlj* satisfactory in about 
70 per cent. In those cases in Avhicli patients have not obtained wliat 
thej' consider a favorable result, the chief symptom of the majority is 
a sensation of epigastric distention ; in tlie remainder, a recurrence of 
definite ulceration actually occurs. An important advantage of the 
operation, however, is that in the event of recurrent idceration requir- 
ing further surgery the operation may be conducted as a primary 
procedure. 

Gastroduoclcnostomy. — Gastroduodenostomy, as originally suggested 
by Jaboulaj^ is occasionally revived with some enthusiasm as a sound 
su'-gieoi treatment for duodenal ulcer. Again, from a theoretical stmid- 
point, it is an operation which has much to commend it, .since it is 
entirely indirect and therefore does not entail the risk which ma.v be 
associated with removal of the lesion. Ga.stroduodenostomy eon be 
aceomplislied with as mucli safety as any other procedure and pro- 
vides for a large, added communication behveen stomach and duo- 
demnn. Nevertlieles.s, the operation apparently has rare indications 
and its use is confined to tliose circumstances under which no othei 
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procedure can be either easily or satisfactorily performed ; mider sncli 
circumstances it occasionally serres a A-ery useful purpose. Its chief 
disadvantage, hoAvever, is that in cases in udiich it fails to bring about 
and maintain healing and control symptoms or in which a recurrence 
of ulceration takes place necessitating further operation, disconnec- 
tion of the anastomosis, since it iuAmlves the second portion of the 
duodenum, is technically not easy to accomplish. 

Gasfroenfcrosfoniy. — Of the indirect, so-called conservative pro- 
cedures, gastroenterostomy is the most useful, not only because of the 
great variety of circumstances under which it may be indicated and 
the excellent I'esults Avhich follow it in well-selected cases, but also 
because it is the only operation in which conditions prior to operation 
can be restored merely by disconnecting the anastomosis. The opera- 
tion has its greatest application in eases of chronic duodenal ulcer in 
which there is impairment of motor function and in which the acid 
values are not unusuallj’' high. Since impaired motor function usually 
occurs late in the development of duodenal ulcer, it is in the most 
chronic cases that gastroenterostomy is so effective. If the operation 
could be confined to this group there would be little criticism of it, 
but the very fact that it did bring about such spectacular results in 
this group led to its employment in cases in which there was no im- 
pairment of motor function and in cases in which symptoms were of 
short duration. It is probably for this reason that so much criticism 
of the operation has arisen, because it is in this group that disappoint- 
ing re.sults are most likelj' to occur. 

The emphasis which has been placed on these disappointing refsults 
and the occasional report of a case of jejunal ulcer developing many 
years after gastroenterostomy have obscured the real facts; namely, 
that Avhen the indications for gastroenterostomy are undei-stood and 
carefully observed, the results reported are strikingly similar. Be- 
tween 80 and 90 per cent of patients have obtained satisfactoiy results 
following gastroenterostomy over a period of time much longer than 
has been reported for radical operations for peptic ulcer. The persist- 
ence of symptoms in aboiit 10 to 15 per cent of the cases has been of 
sufficient degree, however, lo justify calling the operation unsatisfac- 
tory, although it must be pointed out that these symptoms are less 
marked than they were before operation and are easier to control. In 
approximately 3 or 4 per cent of the eases, jejunal ulcers have de- 
veloped subsequently. In reviewing the disappointing results, in- 
cluding the development of jejunal ulcer, wc find that if surgerv is 
required the situation is a fortunate one, because the gastroenter- 
ostomy can he )-eadily liiseonneeted. an advantage which is not held 
by other procedures. 

While gastroenterostomy for gastric ulcer is theoretieallv not the 
ideal operation, it is a surprising fact that in those eases of gastric 



736 


SURGERY 


iileei in wliicli, for some reason, removal of tiie lesion was not consid- 
ered feasible and gastroenterostomy alone was done, tlic operation was 
followed b}^ healing of the lesion in manj^ eases in which other treat- 
ment had previously been of no avail. This fact is clear evidence of 
the rnarhed influence of gastroenterostomy on healing benign ulcera- 
tions of the stomach and, taken in conjunction with the fact that it is 
almost a rule that if the anastomosis continues to function, any in- 
flammatory process in the duodenum will heal and remain healed, is 
indicative of the use to which the operation can be put. Further, it 
has been shown that the prompt regression of gastritis which maj* be 
associated with peptic ulcer takes place under the influence of the 
operation. At the same time, however, one cannot propose gastro- 
enterostomy as the ideal procedure for gastric ulcer because thei'e is 
no way of absolutely detennining at anj' time, except bj' microscopic 
examination, whether or not a gastric ulcer is malignant. 

EXCISION 

A direct operation for peptic ulcer, which might still be classified as 
a conservative surgical procedure, is excision of the lesion. In rare 
instances an ulcer may be so situated in the stomach (for example, on 
the posterior wall some distance from the lesser curvature or even 
approximating the greater curvature) that excision alone is justifiable. 
However, if deformity of the lesser curvature results from plastic 
closure of the defect after e.xcision, this deformitj^ ma}’^ be responsible 
for the stasis and recurrence of symptoms and even ulceration which 
so often followed excision of gastric ulcer alone in the earlier days 
in the management of the disease. Excision alone, therefore, is rarely 
indicated for this reason, and also because notliing has been done to 
maintain anj^ surgical management of the disease in respect to con- 
trolling hyperactive gastric function. 

Excision of the lesion, therefore, is usually combined with one of the 
procedures already mentioned, according to the indications in the par- 
ticular case. Most commonly this is gastroenterostomy, because it is 
the most effective of the conservative procedures in reducing acidity 
and in maintaining control of intragastric tension and hj'permotilit3'. 
Occasionallj", excision of a gastric ulcer may be combined with recon- 
struction of the outlet of the stomach, providing the latter can be well 
accomplislied as far as a large opening is concerned. Excision ol a 
duodenal ulcer along with any of the foregoing procedures is tlico- 
retically advantageous in the case of the bleeding type of lesion, bu 
results have shown that, in so far as gastroenterostomy is concerned, 
healing of any lesion in the duodenum may be anticipated; and it 
hemorrliage does take place after gastroenterostomy for hemorrhagic 
duodenal ulcer, it is more likely that the hemorrhage is due to causes 
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other than a recurrence or reactivation of duodenal ulcer unless the 
anastomosis has become obstructed. 

COMMENT 

As one reAuews the many possibilities and combinations of these vaiu- 
ous conservative procedures ^and considers the great Amriability in 
peptic ulcer in its manifestations in different types of patients, the 
tmtli is apparent that the most successful surgical treatment Avbicb 
ean be earried ont for this disease requires a thorougli familiarity 
with the basis on which patients are selected for operation and the 
selection of the procedure to be emplojmd. The general principles 
Avhich have been ontlined haAm been proA^ed OA'^er a long period of time 
to be so usefnl in the management of the disease, when surgery is 
clearly indicated, that any surgical method Avhich involves consider- 
ably greater risk, unless it can promise absolute freedom from disap- 
pointing results (which no operation has, as yet, been able to do), 
should not be advocated as a routine procedure. The soundest argu- 
ment for so-called eonseiwative surgical treatment in peptic ulcer is 
that such methods Avhen intelligently applied jdeld Amry satisfactory 
results, and these conservath^e measures Avill probablj' remain an 
important part of the surgical treatment of the disease as long as 
surgerj’- of peptic nicer is required. 



PYLOKOPLASTY ANJ) GASTPODUODENOSTOMY 

A Consideration of the Technique .vnd Indications for These 
Tites of Operation 

J, 31. T. Finney, Jr., 3 r.D., Baltbiore, JId. 

I 'HE first operations to be attempted on tlie stomacli, otlier than 
those for the repair of ■\vonnds of, or for the removal of foreign 
bodies from this viscus, ivere for tJie relief of obstruction at the pyloric 
outlet, usuall,y due to a neoplasm. Possibly this statement is not entirel.v 
true, inasmuch as the first operations on liuman beings had been preceded 
by experimental resections on dogs, in which, of course, there was 
probably no actual disease. First to attempt such procedure was 
apparently John Jones, of Philadelphia, who conducted several such 
experiments in the latter half of the eighteenth centuiy, but who left 
no present discoverable record of his pioneering work. He was fol- 
lowed, about fifty years later by 3 ferrem, of Giessen, who left an 
available, though not very detailed, report of stomach resections done on 
several dogs with discouraging results. Von Winiwarter and Gusseu- 
bauer, in 1876 , following animal experimentation, were encouraged 
enough to propose the application of this operation of p,ylorectoniy to 
human beings suffering with pyloric obstruction. This was attempted in 
1879 by Pean and in the next year b3' Eydygier, both unsuccessfull.v. 
It remained then for Billroth, in 1881 , to do the first successful resection 
of a tumor at the pylorus in a human being, and in so doing to give to 
surgeiy the operation which is jmt luiown by his name, the Billroth I 
type of pjdorectomj' and anastomosis. To us, charged in this s3’’mposiiim 
with the discussion of p3doroplasties and gastroduodenostomics, all of this 
histoiy is intensel3^ interesting because eveiy one of these earty attempts 
was toward the reestablishment of the normal anatomic relationsliips, by 
anastomosing stump of stomach to stump of duodenum — a gastro- 
duodenostom3^ Although we do not intend or wisli to enter in this 
article into 0113' controvers3^ on tlic relative merits of the various tyj)es 
of opei’atious which have since been evolved, it should be said that v e 
feel quite strongly that some form of anatomic restoration of relation- 
ships, where possible, is most desirable, and offers better functional 
results and prognosis than 0113' of the methods involving an anatomic 
rearrangement. If it were not so, wc probabty would not ha\c been 
chosen to write on this particular .subject. It is our purpose to discuss 
and describe as imjjartiall.v as jjossible the various operations nliieh 
embod3' this principle, their advantages and disadvantages. To do this 
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foiuiion is complete. It Is by sep.anitlon of those of the duodenum after 

tnobnir,nllnn of tin* dumlonum is made 



740 


SUKGKRY 


intelligently and clearly we must liavc an accurate understanding of the 
anatomy, including embiyologie develoijment, and of tlie physiology of 
the parts involved; so we shall first review briefly tliese pliases, at tlie 
risk of some repetition of and encroachment i;pon the subject matter of 
other papers composing tliis symposium. 

The stomach is first recognized in the embryo about the end of the 
third week, as a dilatation of the enteric tube, which lies vertically in 
the axis of the body. As this bulge rapidly enlarges, mainly posteriorly 
— ^that is, dorsad — it is supported, front and back, between vertical folds 
of mesogastrium. Primordial buds at the lower end of the bulge, where 
will eventually be duodenum, give rise, anteriorly, one to tlie liver and 
another to the head of the pancreas and common duet, and posteriorly, 
one to the body and tail of the pancreas. As the stomach pouch enlarges 
further, the dorsal portion gi-adually descends and rotates toward the 
left, while the ventral portion di-ops backward and slightly toward the 
right. In this way the superior part of the bulge becomes the cardiac 
and fundic portion of the stomach, the inferior part the pyloric end 
and the duodenum. Likewise the posterior portion becomes the greater 
curvature, the anterior portion the lesser curvature and duodenal cap, 
the left aspect the anterior surface of the stomach, and the right aspect 
the posterior surface. This process of rotation and what it entails is 
most important in surgery involving the duodenum, and should never be 
left out of account. Upon it depends both the fact that the blood siipp y 
of the duodenum enters from the inside of its curve— that is, media y 
—and that the lateral and posterior fixation of the duodenum, excep 
where it passes under the mesenteric vessels, is accomplished by t 
TuSon of the serosal coat on the right side of its -bryonie anterm 
mesogastrium, with the serosal coat of the dorsal, or posterior abdomina 
waU For this reason, although the second and third ^ . 

duodenum, in adult life, appear to be retroperitoneal, they ^t^mtly^sp 
ing are not; and a line of cleavage between the partly fus 
coats may usually be found, allowing the bowel to be rolle ^ 
about one-half its circumference and s°mevdiat 

bed in the maneuver spoken of as mobibzatio . accounts for 

of appreciation and understanding of this operations 

the difficulty in the performance of 

involving the pyloims and duodenum has to do 

There is one other fact that is often os g , 

.dth the anatomy of the ^tomacl, 

attention, inasmuch as certain misco „ot at tlic 

acid-secreting glands are situate -^videlv employed to 

pyloric end. o”^ -or some form of 

favor a resection of the pj Joiic ena removes a large 

plastic operation on the pylorus is 1 1. 3 control any tendency 
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toward hyperacidity. This is not the case unless an extensive resection 
is done. On the contrary, the glands in the pjdoric portion of the 
stomach are apparently the same as, or similar to, the Brunner ’s glands 
in the duodenum, and their secretion is alkaline. Would it not seem 
logical, therefore, to preserve them and their secretion so far as possible^ 
Pylorospasm apparently may be produced by either local direct or 
distant reflex stimulation, the latter presumably through the vagus nerve. 
In either event, a vicious circle may be instituted, in Avhieh cause and 
effect of an ulcer near the pylorus seem to become hopelessly entangled. 
This confusion has led to much argument as to whether ulcer is caused 
liy hyperacidity or whether hyperacidity is a result of ulcer. Into this 
controversy Ave do not intend to enter now. One thing seems obvious : 
that, to remedy the condition, the circle must be broken someAvhere, some- 
hoAv, If, mechanically, the pyloric sphincter is put completely out of 
commission, then certainly there can be no further spasm. This may be 
done simply by dividing the muscle entirely, and by so closing the 
necessary Avomid that the divided ends remain widely separated and 
therefore cannot reunite, or, more radically, by complete extirpation 
of the ring, folloAved by some type of reestablishment of gastrointestinal 
continuity. The only alternatiA'^e to one or other of these proeedui’es is a 
short-circuiting around this area, at least theoretically throwing it out 
of the path of active circulation of gastric contents. We qualify this last 
statement advisedly because it seems quite Avell established that unless 
the pylorus has become completely stenosed either by neoplasm or by 
contraction of scar tissue due to ulcer, material ingested into the stomach 
will endeavor to folloAV its normal channel, and to a considerable extent 
will succeed, even in the presence of a much larger auxiliary but un- 
natural outlet. This fact may plaj”^ some part in the occurrence of 
niarginal ulcer following gastrojejunostomy^ in the presence of a partially^ 
patent pydorus, the food-neutralized gastric contents passing to a large 
extent through the normal channel, thus alloAving a high concentration 
of acid from the adjacent glands to come in contact with the jejunal 
mucosa at the new stoma. If one adds to this the indisputable fact that 
the duodenum is accustomed and acclimated to the reception of the 
acid contents of the stomach as they are expelled througli the pydorus, 
does it not then seem reasonable and natural that normal anatomic rela- 
tionships should be maintained in our choice of operations, where pos- 
sible ? 

There is, however, one entirely independent factor which should 
modify this choice when we are dealing with an ulcer definitely gastric in 
origin, namely, tlie (lucstion of malignancy. The occurrence of neoplasms 
in gastric ulcer has been variously' estimated at from 2 to 5 per cent all 
the way up to almost 70 per cent. Where estimates vary so widely', one 
person’s guess is almost as good as another’s. The important considera- 
tion is not so much the exact percentage number, but rather the fact 
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that this can and does occur, and that it may he quite difficult to 
recognize all cases in this group. Eveiy effort should be made, there- 
fore, to excise the ulcer u’itli a good margin. If this can be accom- 
plished in the course of some type of plastic operation, ivell and good; 
if not, then some form of resection u'hieh will permit of its complete 
elimination should be chosen. Due to the relative infrequency of 
duodenal carcinoma, this consideration need not influence one’s choice of 
operation tliere. 

Fortunately from the standpoint of this possibility of malignant 
degeneration, duodenal itlcei’s ai>pear to l)e much more common than 
gastric ulcers; again the actual ratio Amides considerably as given b.v 
different obseiu’ci's, but seems to average at about 3 to 1. This proportion 
is of interest to us from another angle as Avell; namely, that the duodenal 
ulcer lends itself much more readilj’^ to some form of pyloroplastic 
operation than does the gastric. It is also of importance that probably 
between SO and 90 per cent of duodenal nleei's are located ivithin an inch 
or less of the pyloric ring. In the case of the gastric ulcers, Avhile prob- 
abl 3 ' 75 per cent or more occur in the pj'loric end of the stomach, they 
may be anjmdiere up to two or turn and a half inches aAva.y from the 
pylorus, a distance Avhich renders the applicability of a p^dorojilasty 
doubtful, but Avhich still permits of a pyloreclomy ivith gastroduodenal 
anastomosis. 

Unfortunatelj' a fairlj’’ large proportion of duodenal and 2>.vlorjc 
ulcers occur either on the superior margin or posteriorly. Even a 
larger proportion of gastric nlcers occur on or very near to the lesser 
curvature. This automaticallj^ limits matcriall.A' the field of utilization 
for the linear incision tjqjes of pjdoroplasties — ^Heineke-Miknlicz, klayo, 
and Horsley — but is no contraindication to the emplojmient of the 
inverted horseshoe incision, sometimes called a gastropjdorodnodenostomy 
— FinneJ^ Tlie latter is veiy much less limited in its applicability eithci’ 
by distance of the lesion from the pyloric ring or by ils position on tlie 
circumference of the viscus. 

The most potent bar to the cniplo,vment of a pjdorop]ast.v or gastro- 
duodenostomy (and this is equally true of any type of p.A'lorie resection), 
is the presence of dense scar tissue and adhesions binding the p 3 doric 
end of the stomach and tlie duodenal cap superiorly to the liver and 
posteriorl3' to the common duct, hepatic A'essels, and the head of the pan- 
creas. Tliis may render tlie proper mobilization of the pylorus and 
duodenum, upon Avhieli the success of the operation is dependeni, aci.' 
difficult or utterly imiio.s.silile. In .such instnnees the use of a short- 
circuiting oiieratioii such as iioslcrior ga.slroenlcrosloiny hecoiucs nccc.s- 
saiw. Fortunateh' also in such cases there is usuall3’ a A’oiy high giadc 
of pylovio stenosis, which favors the proper functioning of such an anas- 
loinosi.s. To reiterate, it cannot be loo .strong^’ empbasized or too 
frcqucntl.v stated that the sncec.ssful re.sull in p.A'loroplnsfA’ or gastro- 
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duodenostomy is directly dependent upon the complete mobility of the 
duodenum. Where this cannot be adequately attained, some other form 
of! operation should be chosen. 

Coming now to the actual tecluiiquc of tliesc operations, we will 
divide them into two natural groups: first, the plastic operations in- 
volving the simple division of the pjdoric sphincter; and second, the 
operations involving the exclusion or total removal of the pyloric 
sphincter. The first group we wiU call pyloroplasties, the second group 
gastroduodenostomies. 


Fredct - Ri^mmatedt 




PYLOROPLASTIES 

The first operation to be discussed in this group is one of the more 
reeent conti-ibutions and one with a very limited field of application, but 
in its particular place it is universally accepted as the operation of 
choice. This is the Predel-Rammstcdl submucous pyloroplasty for con- 
genital pyloric stenosis. First proposed by Fredct in 1907, it followed 
the principle of the much older Hemeke-Jtikulicz, in that following the 
division of the hyiiertrophied muscle band (but without incising through 
the mucosal lining, info Ihc lumen of the gut), flic linear longitudinal 
incision was transformed info a transverse wound by suturing the cut 
muscular and serosal layers, bringing the original ends of the horizontal 
incision together fir.sf to he the midpoint of the new vertical suture 
line, and continuing from there upward and domiward until the defect 
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tliat this can and does occur, and that it may be quite difficult to 
lecognize all cases in tliis group. Every effort sliould be made, tliere- 
fore, to excise the ulcer with a good margin. If this can be accom- 
plished in the course of some tj'pe of plastic operation, well and good; 
if^ not, then some form of resectioit which will pezmit of its complete 
elimination sliould be chosen. Due to the relative infrequenc}' of 
duodenal cai’cinoma, this consideration need not influence one s choice of 
opei'ation there. 

Fortunately from the standpoint of this possibility of maligiinut 
degeneration, duodenal ulcers appear to be much more common than 
gastric ulcers; again the actual ratio varies considerably as given by 
dift’ei’ent obseri’ci's, but seems to average at about 3 to 1. This proportion 
is of interest to us from another angle as well; namely, that the duodenal 
ulcer lends itself much more readily to some form of pjdoroplastic 
operation than does the gastric. It is also of importance that probably 
between SO and 90 per cent of duodena! ulcers ai'e located within an inch 
or less of the pyloric ring. In the ease of the gastric ulcers, while prob- 
abl 3 ' 75 per cezit or more occur in the pj-lorie end of the stomach, thoj' 
maj’" be anywhere up to two or two and a half inches nwa.v from the 
pjdorus, a distance which renders the applicabilit.i' of a pjloroplasiy 
doubtful, but which still permits of a pyloreetomy with gastrodnodczial 
anastomosis. 

Unfortunately a fairly large proportion of duodenal and p.vloric 
ulcers occur either on the superior margin or posteriorly. Even a 
larger proportion of gastric ulcei’s occur on or \'er.v near to the lesser 
curvature. This automaticallj' limits materially the field of utilization 
for the linear incision types of jz.vloroplasties — Heineke-Mikulicz, Mayo, 
and Horslej^ — but is no contraizidication to the emplojmiezit of the 
inverted horseshoe incision, sometimes called a gastrop.yloroduodenostomy 
— Finnej’. The latter is very much less limited hi its niiplicabUity cither 
bj' distaizee of the lesion from the ])j’loz‘ic ring or by its position on the 
circumference of the viscus. 

The most potent bar to the employment of a p.yloroplasty or gastro- 
duodenostomy (and this is equally true of any type of p.vloric resection), 
is the presence of dense sear tissue and adhesions biziding the pyloric 
end of the stomach and the duodenal cap superiorly to the liver and 
posteriorl.v to the common duct, liepatic vessels, and the head of the pan- 
creas. Tliis nun- render the proper mobilization of the pylorus and 
duodenum, izpon which the sncec.ss of llie operation is dependent, very 
difficult or utterly im])o.s.siblo. In such instances the use of a .short- 
circuiting operation such as iioslorior fmstvooiiteroslomy becomes ncces- 
saiy. I''oi-tunalel 3 ' also in such cases thej-e is usnall.v a ver.\ high gia< i. 
of pyloric stenosis, which favoi's the jn-oper functioning of such an ana.s- 
tomosis. To reiterate, it cannot be too .strongly emphasized or too 
fi’cqncntl.v stated that the siiccc.ssful i-esult in pyloroplasty or gaslro- 
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lion was repoi’ted independently less than a year later by Mikulicz. 
Hence it has become knoAvn as the Heineke-Mikuliez pyloroplasty, 
the pioneer of all plastic operations on the pylorus. The description 
of the technique as given in excerpts from Froiuniiller ’s original report 
of the first operation done by Heineke is as follows; . A longi- 
tudinal incision was made in the anterior wall of the pylorus. . . . The 
lumen of the pylonis now opened proved to be so narrow as scarcely to 
admit a large Imitting needle. After tlie longitudinal incision had been 
considerably enlarged on the stomach side as well as on the pyloric side, 
one could introduce the finger in either direction. ... In order to remove 
the constriction . , . the longitudinal w'ound of the pylorus was drawn 
into the transverse direction and thus sutured transversely, in the 
vertical direction. In this manner the stomach angle of the wound 
was sewed to the duodenal angle and the anterior wall of the stomach 
was united to the anterior -wall of the duodenum. The sutures were 
placed close together in a double roAV.” Milruliez’s description of 
technique differs in no essential ivay from that just quoted except that 
he says: “If a fresh, possibly bloody or perforating ulcer is found, one 
turns his attention to this first.” This at least suggests the possibility 
of the excision or cauterization of an idcer in the course of such an 
operation, as well as an enlargement of the constricted pylorus. It also 
rather accurately suggests the limitations of this type of operation. An 
ulcer on the anterior surface of stomach or duodenum, if within an inch 
or less of the p3dorus and if not too large, may easily be excised if, 
instead of a linear longitudinal incision, a long narrow elliptical incision 
be employed, with one limb of the ellipse encircling each side of the 
ulcer. If the ulcer is on the superior — ^that is, lesser curvature — ^side, or 
the inferior — greater curvature — side, this type of operation is virtually 
impossible and is therefore not indicated. If the ulcer is directly pos- 
terior, it may be possible, after the linear incision is made and the cut 
edges retracted, either to cauterize the ulcer from Avithin the gut lumen, 
or better, to excise its edges and base, being careful not to penetrate the 
posterior muscular layer completely; and then by undermining the 
surrounding mucous membrane, bring it together Avith a running or 
buttonhole lock stitch of fine catgut, to cover this raAV area over the 
excised base. The Avound in the anterior Avail is then closed in the 
original maimer at right angles to the line of incision, either b.v a roAv 
of mattress sutures of fine silk, turning in the cut edges, and then rein- 
forced by a second row of Lembert sutures of sillc, or if one prefers, bj’’ 
a first roAv running mattress or Connell stiteh of fine catgut, AA’hieh 
likewise inverts the edges nieclj', reinforced by a second roAv of inter- 
rupted or continuous silk. This may then be covered by a flap of gastro- 
colic or gastrohepntic omentum, or by a portion of the round ligament 
of the liver, if desired. Such reinforcement is particularly appropriate 
if one has been dealing with a perforated ulcer, since the' stomach and 
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was completely closed. Such closure was frequently rendered difficult by 
the almost cartilaginous consistency of the hypertrophied muscle bundle, 
and also tended again to encroach somewhat on the lumen of the gut. 
Hence the modification suggested in 1912 by Eammstedt, which simply 
omitted all attempt at suturing and left the mucosa bulging through the 
elliptical defect in the pyloric innsele, has been almost unirersally 
adopted. This raw area may oi‘ may’’ not be covered over bj’’ some fat 
from either the gastrohepatic or gastrocolic omentum as the operator 
may choose. The pylorus in an infant is best readied through a short 
right rectus incision, placed rather near the medial margin of the muscle 




and not too high toward its costal insertion, remembering that the liver 
edge generally reaches from three to five centimeters below this land- 
mark. The pylorus, being usually much more mobile in tbe infant than 
in the adult, can often then be delivered out of the wound, and the opera- 
tion performed outside the abdominal cavity. After closure of the 
peritoneum with a running sntnrc of fine catgut, the wound is bast 
closed in anatomic layers with intciTuptcd .sntnrcs of fine silk, ior in- 
fant's tissues do not tolerate and ahsorb catgut very sadsfactorily. 
The results of this operation are as near perfect as one could aslc ol 


any operative procedure. 

Chronologically”, the first plastic operation on the pylorus wn.s re 
ported from. Heincke’s Clinic in 1SSG. Yirliiaily the identical opera- 
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the underlying principles of the operation. The aljdomen is opened 
by a high right rectus incision, cundng the upper end medially along 
the costal margin, if necessary, to gain proper exposure in cases Avhere 
the duodenum and pylorus are lying in a high transverse position. Care- 
ful examination is then made of the local lesion and its suitability to 
tliis type of operation is determined. The superior margin of the 
duodenum just beyond the pjdorus, and occasionally including it, is freed 
from any adhesions and from the .supporting ligament running to the 
undersurface of the liver. This is done by a small incision along the 
duodenal margin, followed by peeling out the duodenum bluntly witli 
the fingers, aided at times with gauze, or rarely by sharp dissection. 




In tins way practically the whole of the first and second, and even, if 
necessary, the third, portions of the duodenum may l)e i-eadily mobilized 
witli a minimal amount of i)leeding. (The reasons for this iiave been 
discussed earlier.) After the pylorus and duodenum have been thor- 
oughly freed, three guide and tractor .sntures are placed; one at the 
upper margin of the pylorus; one in the wall of the stomach close to the 
gastrocolic omentum and about three inches from the pylorus, on the 
greater curvature; the third along the free border of the duodenum 
and a corresponding distance distal to tl\e pylorus. By aj)]))-oxiniating 
the.se last two guides with slight traction downward and at the same time 
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lutestlual walls may be so edematous and friable as to make proper 
stitching most difficult, if not impossiljle. One practical point, which 
will make closure easier in any event, is 1o have previously freed the 
upper surface of the pylorus, as well as t he cap and first portion of the 
duodenum from its atlaciiment to the veillike suspensory ligament 
and the lateral border of the gastrohcjiatic omentum. 

The hfajm modification consists of a somewhat longer and crescentic 
lathei than linear incision, making’ it easier to excise an ulcer, if present. 

The Horslej’’ modification, 1919, stresses the excision of any ulcer 
piesent and emphasizes the fact tliat the incision, which is linear, should 

Mo-yo Modificevtion 

Hor^sley ModifiCdi.tlon 






extend twice as far on the .stomach as on the duodenal side of tlic 
p.ylorus, and never be over three inches in total length. In liis closure, he 
is very careful not to include the pjdorie mucosa in anj' stitches, oi 
injure it by handling, as he feels sueli trauma is a potent cause of recur- 
rent ulcer.* 

In 1902, Finney first described his pjdoroplasty, or, as it is sometimes 
called, “gastropjdoroduodeno.stomy,” a title which possibly better sug- 
gests its greater extent and wider application. It has since been mo( i or 
.somewhat by its originator and liis associates. Such modificmlmn.s 
have consisted mainly in methods of suturing and have not afiectcU 


♦Wc h.-vve not included the ."io-c.olled J''<W lino 

tlon of tlie anterior portion of the pyloric because we 

of its fibers, and closure in a similar transverse (to the tlvo 

feel that It is primarily a resection of muscle rather than a plastic optni n 
true sense of the word. 



FINNEY: PYLOROPLASTY AND GASTRODUODENOSTOJIY 


747 


tlie underlying principles of the operation. The abdomen is opened 
by a high right rectus incision, curving the upper end medially along 
the costal margin, if necessary, to gain proper exposure in cases where 
the duodenum and pylorus are lying hr a high transverse position. Care- 
ful examination is then made of the local lesion and its suitability to 
this type of operation is determined. The superior margin of the 
duodenum just beyond the pylorus, and occasionally including it, is freed 
from any adhesions and from the supporting ligament running to the 
undersurface of the liver. This is done by a small incision along the 
duodenal margin, followed by peeling out the duodenum bluntly with 
the fingers, aided at times with gauze, or rarely by sharp dissection. 




In this way practically the whole of the first and second, and even, if 
ncce.ssary, tlie third, portions of the duodenum may he readily mobilized 
with a minimal amount of bleeding. (The reasons for tliis have been 
discussed earlier.) After the pylorus and duodenum have been tlior- 
miglily freed, three guide and tractor sutures are iilaeed: one at tiie 
upjier margin of the pylorus; one in the wall of the stomach close to the 
gastrocolic omentum and about three inches from the pylorus, on the 
greater curvature; the third along the free border of the duodemnii 
and a corresponding distance distal to the i)ylorus. By approximating 
thc.se last two guides with .slight traction downward and at the same time 
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supporting the pylorus by like traction upward on the one first placed, 
the nulls of the stomacli and duodenum should virtually fall in apposition 
for the placing of the posterior suture. This is of fine black sillc (or 
catgut if preferred) ; it is usually most easily placed with a fine curved 
intestinal needle. The suture which we commonly employ is a simple 
continuous one, beginning at the lower margin of the pylorus and run- 
ning downward to the traction sutures, and inserted well back toward 
the vessels of the greater curvature of the stomach and mesentery of 
the duodenum, eudeavoring to catch such vessels as are visible in or on 
the wall of stomach and bowel, so as to reduce the amount of bleeding 
to be encountered later on when the incision is made throngh these 
walls. When this stitch has been satisfactorily placed, it will leave about 
three-quarters of the circumference of the duodenum for the placing 
of the mattress sutures. These, also of fine black silk, are then inserted, 
starting from the lower end of the posterior sntnre jnst described, and 
overlapping that end a bit so as elfeetually to seal this angle. The 
mattress sutures are placed far enough out from the posterior row, so 
as to include any ulcer which may be situated on the anterior or upper 
portion of the duodenum to allorv of its excision later. These mattress 
sutures are next loosened and retracted, one-half downward, the other 
half upward, and thus held well oirt of the operative field. By inserting 
the anterior stitches before opening the stomach and duodenum, they can 
be placed just where w'anted so mucli more easily. (As a matter of fact 
the author does not follow tiiis step of the originator, but opens the bowel 
without the previous insertion of anterior stitclies; then, when the time 
comes for closure, doing so with turn row's of continuous stitches as pos- 
teriorly; the first a Connell suture of fine catgut, the second an over- 
lying continnoi\s suture of fine silk.) The general abdominal cavity is 
now' thoroughly packed off from the region of operation and the w'oimd 
edges protected by wet pads before making tiie incisions into stomach 
and how'el. Beginning from below', on the stomacli side about one-half 
centimeter from the lower end of the posterior suture line, and being 
careful to include all layers of the stomach wall, w'e carry the incision 
upward and, through the pylorus, down into the duodenum, in the shape 
of a narrow' inverted U, to a point opposite the start on the stomach 
side. This will give approximately a two and one-half inch incision in 
the anterior wall of each viscus connected by a division of tlie pyloric 
sphincter. If there is an nicer on the anterior or superior portion of the 
pylorus or duodenum it should he excised, ample room iiaving been 
allowed for this in placing the mattress sutures, as slated above. If the 
ulcer is situated on the posterior wall of pylorus or duodenum, it w-i i be 
somewhat more difficult of excision. But lids can be aceomplislied by 
removing a triangular piece of the duodenal wall (meludmg pj'lonc 
muscle or not, as indicated or desired), apex downward toward the 
poirtcrior suture. If such a procedure is necessary, we complete tlic 
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closure of the defect in the posterior wall, so made, before that of the 
pyloroplasty proper. A rnmiing suture of fine catgut is started at the 
poiut from which the apex of the triangular piece was removed, and 
the mucosa and muscular layers of the stomach and duodenum are 
brought together. We find it advisable to use a buttonhole lock stitch 
for this, as it adapts itself best to the conditions. The restored superior 
wall of the duodenum is then retracted downward and a contmuous fine 
sillc reinforcing suture is placed in the serous surface, running upward 
and over the superior curvature as it has been reconstructed. When 
these two sutures have been completed, we have returned to the status 
quo ante. . (If it does not seem advisable or feasible to excise such a full 
tliicloiess portion of the superior or posterior wall, as for instance in the 
presence of dense adhesions to or apparent perforation into the head of 
the pancreas, the ulcer may be removed, destroyed, or covered over as 
indicated in the description of the Heineke-hlilailicz pyloroplasty.) 
Looking through the incisions in the anterior walls, into the opened 
stomach and duodenum, we start a fine catgut suture at the lower angle 
posteriorly and make a continuous througb-and-through buttonhole 
stitch, approximating the cut edges of mucous membrane and mtiscularis 
of stomach and duodenum. This gives a smooth closure of the posterior 
wall and controls all bleeding there. The bleeding points of the anterior 
wall of both stomach and duodenum should be individually clamped and 
tied. Sometimes at the upper end of the posterior suture line, where 
the fibers of the pyloric sphincter have been cut across, there may be some 
t'edundancy of tissue. If this seems excessive, it may be trimmed off, 
being careful not to cut the posterior sill^ sutiire, first laid. We have 
found, however, that this ridge will rapidly flatten out and disappear 
if left alone. There is, at this stage of the operation, a posterior wall 
which is held solidly by a serous continuous suture of silk and a muscular 
and mucosal continuous suture of catgut. The posterior line having thus 
lieen completed and all bleeding on the anterior edges having been 
checked,- the mattress sutures previously laid are drawn taut and tied. 
This row is reinforced by a second one of Lembert sutures of fine silk, 
completing the anastomosis. (Personally, as indicated above, we com- 
plete the anterior closure by a continuous Comicll suture of fine catgut, 
which is started at the low'cr angle, and then cover this with a continuous 
suture of fine silk, also started at the lower angle.) The anterior 
suture line may then be reinforced, if desired, by fat from gastrocolic or 
gastrohcpatic omentum, or by bringing up the greater omentum and 
tucking it well i;p in the angle between the undersurface of the liver 
and the superior portion of the duodenum. The abdominal wo\ind is 
closed in layers, withmrt drainage. 

RESECTIOXS WITH G.VSTRODUOnEKOSTOMY 

The first successful resection of the pylorus, which was completed 
by an end-to-end anastomosis of stump of stomacli to stump of duodenum 
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(the first pstroduodenostomy), Avas done by Billroth in 18S1, and a 
report of it, together Avith tAA'o other similar cases, Avas pAiblished by 
Wolfler. later that same year. Curiously enough, one of the great bones 
of contention eoucerning the technique of the anastomosis had then al- 
i-eady been unearthed: AA'hether the stump of the duodenum should be 
set into the stum]? of stomach at the greater or lesser ciu’A’ature border. 
The reasons Avhieh Wolfler gaA'C in this original report for switching 
to the loAver position for implantation seem to us to be equally potent 
today. '‘In the second case, due to dilatation of the stomach, and the 
someAA'hat changed direction of the incision, the occlusion suture from 
the greater eurvmture upAvard foi-med a cul-de-sac Avhicli Avas exaggerated 
bj^ the position of the anastomosis, high on tlie lessor curA-ature. The 
third resection Avas based on my experiments on tlie cadaA-ei-, Avliieh 

Billroth I 



shoAA'cd that aa’c should attach the duodenum at a point near to tlic 
greater curA'atui’c instead of near the lesser curvature. Tliis Avas for 
the purpose of aA'oiding a diA'erticulum of the fiuidus of the stomach ns 
Avcll as for proA'iding more faA'orablc conditions for the outfioAV of 
stomach contents. ... If it is feared that by .ioining the duodenum 
at tlie greater curvature a diverticulum may form at the lesser curvature, 
it may be moi’e satisfactory to make the incision obliiiuely tlirough the 
stomach Avail from aiiovc and from the left doAAmward and to the right. 
Under all conditions the oblique division of the stomaeli aiipears to ho 
the most .sati.sfaetory for a\-oiding diA-crtieula. In future cases, there- 
fore, Professor BillroUi Avoiild, Avhenever po.ssihle, insert the dnodenum 
into the greater enrvature.” Mechanically this placement .seems inore 
preferable to ns and is used AvliencA’er an end-to-end anastomosis is cm- 
plo.ved. W. -I. iifa.vo also .strongly recommends it, where the ratio ol 
difference between stomach and duodenal orifices i.s greater than 2 (o 1; 
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whore less tlian that, the larger stomach may he pleated, and thereby 
reduced, by taking two stitches in it to every one in duodenum, rendering 
possible without reduction, a direct anastomosis. Another method for 
meeting the disparity between the two .stumps involves a longitudinal 
incision in the anterior wall of the duodenum running back about an 
iucli from the cut margin, which materially enlarges the open end and 
lessens the ineciuality with the stomach. We feel, however, that this en- 
dangers the blood supply of the terminal portion of the duodenum some- 
what and conseciuently makes sloughing at the suture line posteriori}' 
more likely. Horsley has been a proponent of setting in the duodenum 
at tlie lesser curvature, for he feels that there is less distiu’bance to the 
main nerve control of the left vagus, rvhich is distributed along the 
lesser curvature, and that also this arrangement better maintains the 
snlcns gastricus or lilagenstrasse for the emptying of fluids. There has 
been much reference to the “dangerous angle,” where the reduction 
.suture in the stump of stomach merges into the circular suture which 
attaches the duodenal stump, but we can see no reason why a leak here 
should occur any more readily than elsewhere in the suture line, provided 
there is no sloughing. This brings up the point of preservation of the 
blood supply of the duodenal stump, which we fear is often imperiled 
by too groat effort on the surgcoirs part to clean all gurry off the serosa 
before the anastomosis is made and by the use of too many tissue-con- 
stricting stitches in his effort to avoid the very thing which he is thereby 
fostering. Two rows of stitebes if properly placed should render any 
bowel suture gas and water tight; more rows than that tend unduly to 
endanger blood supply and to invci't an unnoee.ssarily large flange of 
tissue. 

In the technique of the ]iylorcctomy, we follow jiretty closely the 
principles laid down by W. J. Mayo in his article publi.shed in 1923. 
“The success of the procedure depends on early ligation of the gastric 
artery as close as necessary to the coeliac axis, depending on the loca- 
tion of the growth in the stomach (and the amount of that organ to be 
removed). After sejiarating the ga.strohepatic omentum from the un- 
dewsurface of the liver, the distal end of the gastric artery is held taut 
and the artoi-y, glands, fat and underlying structures are dissected 
from the lesser curvature toward the pylorus, the lateral vessels being 
caught and tied in succession as the holding bands are cut.” The 
gastrocolic omentum has previously lieen freed from the greater 
curvature, opening the le.sser peritoneal cavity. The stomach is then 
divided between rubber-shod clamps applied above the growth and 
somewhat obliquely, division usually being made with the eauterv. 
A running mattress suture of catgut is then started at the upper end 
on the le.sser curvature and extended downward until the remainiu"- 
uusewed portion of tlic stump of the stomach is only sliglitlv lar'mr 
than the apparent diameter of the duodenum. The stitch is thcii locked 
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and laid aside. A continuons running suture of fine silk is then started, 
also at tlie lesser curvature, covering and turning in the catgut suture 
just completed; it is carried the same distance and also locked and laid 
aside. The. distal stump of the stomach is now raised and turned back 
toward the right, and the jtosterior portion of the pylorus and immedi- 
ately adjacent duodenum freed from the structures hehind, particular 
care being taken not to injure the middle colic artery, the head of tlie 
pancreas, the common duct, and the hepatic vessels. Using this free 
end of stomach as a handle now, we approximate the posterior walls 
of the duodenum, just below the pylorus, and the remaining open por- 
tion of the stump of stomach b3'^ a continuous running suture of fine 
silk, which is tied at the lower margin. The duodenum is then severed 
about one-half of a centimeter proximal to this suture line. The cat- 
gut stitch, which has been used to reduce the lumen of the stomach 

Kocher 



stump and then laid aside, is now continued as a huttonholc lock- 
stitch uniting muscularis and mucosa of stomach and duodenum to com- 
plete the posterior line, and, when the lower margin is reached, ^ is 
still continued as a Connell suture up the anterior Avail to the superior 
margin of the anastomosis, Avhere it is tied Avith knot inverted. The 
running. silk suture from above, Avhich was also locked and laid aside, 
is noAV continued doAvnAvard, anteriorly, making the second suture 
rOAV here, and completing the anastomosis when tied at tlie greater 
eiuwature margin. The rents in gastrohepatic and gastrocolic omentum 
arc noAV repaired, and the abdomen closed Avithout drainage.^ But, as 
^layo cautions, “This operation should not be foreed. If it cannot 
he done easily, one of the other methods of gastrectomy should be 
applied. . . . The Billroth I operation is again coming to the front, no 
only for cancers located in the pyloric end of the stomach, hut also for 
nianj' ulcei’s on the lesser curvature. Instead of removing <in unnece.s 
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sarily large area of tlie stomacli as in the other forms of partial gastrec- 
tomy, it removes the disease, saves the normal stomach, and restores 
the gastrointestinal canal by uniting duodenum to the amputated end 
of the stomach. ’ ’ 

In the Kocher modification, reported in 1893, the stump of the duo- 
denum, following the pylorectomy and complete closure of the stump 
of the stomach, is implanted into the posterior wall of the stomach 
about one to one and one-half inches from its closed end, and near the 
greater curvature margin. This was suggested in order to eliminate 
the dangerous angle. So far as we know, it is rarely, if eA’er, used to- 
day. 

Pursuant to the principles of his pyloroplasty and merely enlarging 
on them somewhat, Fimiey, about 1920, began using an end-to-side 
gastroduodenostomy following pylorectomy. After employing this 


Hisbercr- Finney 



method satisfactorily several times, and while an article was in prepa- 
ration to report it, one by von Haberer was published in 1922 describ- 
ing an identical procedure which he had evolved independently. Fin- 
ney’s article appeared in 1923. so we have called this terminolateral 
gastroduodenostomy the Habercr-Finney modification of the Billroth I. 
Its advantage over the latter is that the surgeon is not limited in the 
size of the anastomotic opening by the diameter of the duodenum; 
hence the danger of constriction by circular scar contraction is com- 
pletely eliminated. Also there is less danger of interference with 
circulation in the duodenal stump, with consequent sloughing and 
leakage. Its disadvantage is the extent of mobilization of the duo- 
denum necessary to its proper performance; this objection is more 
apparent than real, however, if the principles laid down in the first part 
of this paper arc remembered. Tliis mobilization should be done be- 
fore the pyloric resection is instituted. The pylorectomy is then done 
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as described for tbe Billroth I, the narrowing of the Inmen of the stump 
of the stomach being carried out or not as the operator sees fit and to 
such extent as he desires. (We have arbitrarily adopted as our stand- 
ard a lumen for the completed anastomosis which will readily admit 
the tips of three fingers— ajjproximatcly tu'o and one-half inches.) The 
duodenum is now severed and the stump inverted with a purse-string 
suture (much as the stump of the appendix in appendectomy), and this 
is reinforced with several mattress sutures of fine silk. The posterior 
wall of the gastric stump is then applied to the side of the duodenum, 
about three-quarters of an inch below its closed stump and united with 
a continuous running suture of fine silk, serosa to serosa. One may 
then lay an anterior row of silk mattress sutures, as in the original 
pyloroplasty, and retract them upward and downward out of the '"’ay, 
or proceed to open the duodenum, without this step. Bleeding points 

Jei-boulovY 



are clamped and tied, individually. Two sutures of fine catgut arc 
now started in the center of the posterior wall, uniting muscularis and 
mucosa of stomach and duodenum by a birttonliole lockstitch, o!ic 
running upward, the other downward. AYhon the angles arc reached, 
these are continued downward and upward as a Connell stitch in the 
anterior walls, until they meet at the center ; here they are tied, throw- 
ing the knot inside. The mattress sutures of silk, previously laid and 
drami aside, are now tightened and tied, and reinforced with inter- 
vening Lembert sutures of fine silk. If this step has been omitted 
above, a silk suture is started at either the mipcr or lower angle, and 
a running "ulure with it completes the anterior layer. The alidommal 
wound is closed without drainage. 

Tlierc is one other type of gastroduodenostomy, a 
.side anastomosis which was first .suggested by Jnboulay m 18.)-. itns 
has a rather restricted field of application and is prohahly very nitre- 
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quently used, but has certain mei'its, ive feel, ivliich might render its 
more frequent consideration adAusable. To those who believe that 
marginal ulcers following gastrojejunostomy are a real hazard, and 
that both anatomy and physiology of digestion are better maintained 
by having stomach empty into duodenum rather than jejunum, we 
recommend it for trial in those cases where dense scarring and ad- 
hesions binding pylorus to undersurface of liver, to pancreas, and to 
common duct render proper mobilization of the pylorus and first por- 
tion of duodenum impossible for pyloroplasty. In many of these cases 
it is quite easy to free the second and third portions of the duodenum 
so that it can be approximated easily to the greater curvature of the 
stomach anterior to the attachment of t!ie gastrocolic omentum without 
any tension. Here a lateral anastomosis is performed after the tech- 
nique just described for the Haberer-Finney gastroduodenostomy — two- 
layer suture of eatgut and silk. This short-circuits below the pylorus 
and ulcer, if present, as does a gastrojejunostomy. It does away wdth 
the possibility of a kink at the site of anastomosis, a constriction by, or 
other difficulties with, a short transverse mesocolon, or a distended 
proximal loop instituting a vicious circle. And we have never heard of 
a marginal ulcer following this operation. In very thin individuals 
with a maximum degree of ptosis, it may be contraindicated from tlie 
possibility of a gastromesenteric ileus, which would still obstruct tlic 
bowel below the new stoma. 

So much for the history of and the technique in performing the 
various pyloroplasties and gastroduodenostomies. Now what are their 
advantages and disadvantages in comparison with other forms of 
gastrointestinal anastomoses? First, they admit of the thorough ex- 
amination of the lesion and adjacent lining of both stomach and 
bowel, together with the local removal of that lesion and consequent 
control of hemorrhage from it. This a simple gastrojejunostomy can in 
no wise do ; a resection with a Polya type of anastomosis can do equally 
well. Second, when confronted by a perforated ulcer near the pylorus, 
some form of pyloroplasty is usually applicable, again allows of ex- 
cision of the ulcer, and limits the extent of the operative field to the 
locality of the origin of the soiling, which may or may not make a dif- 
fei’ence. If a gastrojejunostomy is done, we are bound to S])read things 
in turning up the omentum and transverse colon to get to Treitz’s 
fossa. Third, a pyloroplasty or gasti-oduodenostomy, without resection, 
enlarges the ojmning of stomach into duodenum, and in all but the 
Jabonlay type, divides the sphincter and puts it completely out of eoni- 
mission in so doing, thus allowing free transfer back and forth of acid 
stomacli and alkaline duodenal secretions to neutralize each other, and 
further lowering the acid manufactured by the stomach by allouirig it 
to empty more rapidly. In gastrojejunostomy this is comparably true 
only when the pylorus is completely oeeludcd ; otherwise, thougdi the 
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as doscribod for the Billrolli I, t)ic miiTowing of the lumen of the stunip 
of the stomach heiiifr cjirried out, or jiot as the operator sees fit and to 
such extent, as lie desires. (We Iiave, arljiti'arily adopted as our stand- 
ard a lumen for the eomidefed anastoTuosis whieh will readily admit 
the lips of lliree finders— aj)j)roximalely two and one-half inches.) The 
duodenum is now .S(>vered and the stuiu]. inverted with a purse-string 
suture (mueh as the stump of the a]»pciulix in appendectomy), and this 
is reinforced with several mattress sutures of fine sillc. The posterior 
wall of the gastric stum]) is then applied to the side of the duodenum, 
about three-quarters of an inch below its closed stump and united with 
a continuous running suture of fine silk, sei-osa to serosa. One may 
then lay an anterior row of silk mattress sutures, as in the original 
pyloroplasty, and i-otracl them upward and downward out of the way, 
or proceed to open the duodenum, without this .step. Bleeding points 
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ni’O clamped and tied, individually. Two sutures of fine catgut are 
now started in the center of the posterior wall, uniting muscularis and 
mucosa of stomach and duodenum b.v a buttonhole lockstitch, one 
running upward, the other downward. When the angles are reached, 
these are continued dowjiward and upward as a Connell stitch in the 
anterior walls, until they meet at the center ; here they are tied, throw- 
ing the knot inside. The mattress sutures of silk, previously laid and 
drami aside, are now tightened and tied, and reinforced with intei- 
vening Lembert sutures of fine silk. If this step has been omitted 
above, a silk suture is started at cither the upper or lower angle, and 
a running sutin-c vuth it completes the anterior layer. The abdominal 
wound is closed v'ithout drainage. 

There is one other type of gastroduodenostomy, a subpyloric side-to- 
sidc anastomosis which was first suggested by Jaboulay m 1892. ^ Tins 
has a rather restricted field of application and is probably very mtre- 
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cinomas. liVitli ulcers of this type and in tliis location we almost in- 
variably have a fairly high degree of free acid, usually considerably 
more than normal. We have repeatedly shown, at least to our own 
satisfaction, by cultures taken from both stomach and duodenum at 
the time of operation, that a stomaeh properly prepared by fasting 
and lavage will sterilize itself within twenty-four hours so far as 
pathogenic bacteria are concerned; we usuallj’- demand a forty-eight- 
hour period of preoperative preparation. From all of this we can 
reasonably conclude, we believe, that the hemorrhage may not be en- 
tirely undesirable after all, and the soiling more imaginary than 
real. So far as forms of anastomoses folloudng pylorectomy are con- 
cerned, soiling and hemorrhage should not differ whether gastro- 
duodenostomy or some other method be used. Conversely, it is the con- 
tention in certain quarters that the trauma done to mucosa by the ill- 
advised or improper use of clamps may be a potent factor in the recur- 
rence of ulcer. Partly for this reason, partly for those given above, 
we rarely usd compression clamps when doing a simple posterior 
gastroenterostomy. Eighth, one is limited in the extent of resection by 
employment of a gastroduodenostomy for closure. This is mainly, 
though not entirely, true. The degree of mobility of duodenum is 
sometimes surprising; we have t-wice joined esophagus to duodenum 
foUmving complete gastrectomy; once end-to-end, once end-to-side. In 
the main, though, a terminolateral gastrojejunostomy is easier and 
preferable after extensive resection. 

In conclusion, it is only fair to say that we wiU admit that we are 
prejudiced in favor of pyloroplasty and gastroduodenostomy, but wm 
hope not unreasonably so. AYe do strongly advocate the more general 
understanding of the underlying principles and teclmique involved, in 
the belief that such knowledge will furnish further wmapons in the 
armamentarium of the surgeon when he is called upon to face the 
fascinating problems presented in gastroenterologic surgery. 
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anastomotic stoma, be much larger than llie pylorus, and tliougli it be 
situated ill a position to give, apparently, dependent gravity drainage, 
a certain amount will go through the natural channel, tliat amount be- 
ing determined seemingly only by the degree oi! patency of the pylorus. 
In so doing, its acid content neutralizes the alkalinity of the duodenal 
secretions so that there is correspondingly less protection attorded the 
mucosa in the region of the new , 7 ejuna] stoma, and the passage of such 
acid material as comes directly through it renders the incidence of 
marginal ulcer that much higher. This would seem to explain the fact 
which most surgeons recognize, that the greater the patency of the 
pylorus, the less satisfactory the results from gastrojcjunostoniy. 
Fourth, pyloi'ophisty does not remove the uicci’-iicariiig area. Neither 
docs gastrojejunostomy. Only a pylovcetoiny does this, and we ques- 
tion whether such a reason is adequate justification for the constant 
employment of the more radical procedure. Granted that it is valid 
reasoning, howevei', we. believe that gastroduodenostomy offers a bet- 
ter tj'pe of reconstruction than gastrojejunostomy of Pohm or others. 
Fifth, pyloroplasty docs not decrease the acid-forming area of the 
stomach; neither does sim2ile gastrojejunostomy. Only a vcr3' ex- 
tensive resection of the .stomach will accomplish this, and we feel sure 
such operation is rarely justified in anj- case of simple ulcer. Sixth, 
pyloroplasty is claimed by some to be technically much more difficult 
than simple gastrojejunostomj'. This we feel is at least debatable. 
We will grant that it has certain limitations, depending mainlj* on 
mobility of duodenum, bej'ond which it certainly should not be pushed. 
On the other hand, if the principles of mobilization are thoroughly 
understood and practiced, the field of applicability will be found quite 


nude. And also, there are cases where a short, excessively fat trans- 
verse mesocolon renders the performance of a posterior gastrojejunos- 
tomy technicall}' excccdinglj' difficult or altogether impossible. The 
great advantage which it holds is that it is much more universally 
taught and hence better understood. Anything which is not thoroughly 
comprehended appears more difficult. Seventh, there is much more 
bleeding and soiling with pjdoroplaslj*. This is true because most 
surgeons use clamps in doing gastrojejunostomies. But is all the dis- 
advantage on one side here, and does it really make much difference? 
When stomach or bowel is opened without clamps having been pre- 
mously applied, we see the bleeding points, clamp them, and tie them ; 
we do not depend on suture lines for hemostasis. The result is that 
we have not been bothered by cases of postoperative gastric or intes- 
tinal hemorrhage. Apparently such things do occur at times after 
other types of operations, for we have been asked on numerous occa- 
sions how we treat them. As for the soiling, pyloroplasties are done 
for either gastric or duodenal uleers,,near the pj-lorus and presumably 
with a certain degree of pjdorie stenosis; they are not done for car- 



SHOULD GASTRIC RESECTION BE DONE FOR 
DUODENAL ULCER?*' 


Waltman Walters, M.D., Rochester, SIinn. 

(Fro-m the Division of Surgery, the Mayo Clinic) 

jV INTEREST in the problem of whether gastric i-eseetiou should 
be done for duodenal ulcer dates from that time in the eai'B" 
1920 's when Pinsterei', visiting various surgical clinics in the United 
States, strongly advocated gastric resection as a routine method of 
treating duodenal ulcer in order to eliminate gastrojejunal ulceration. 
A similar vieAvpoint had been taken by Lorenz, another Viennese sur- 
geon. Although it had been the custom in the Mayo Clinic as early 
as to perform partial gastrectomy in the treatment of large, 

calloused gastric ulcers because of the possibility of the lesion’s being- 
malignant, the more conservative procedures of gastroenterostomy or 
excision of the duodenal ulcer, with plastic operations involving the 
lower portion of the stomach and the duodenum, had been the surgical 
procedures of choice for patients with duodenal ulcer -who had failed 
to obtain relief of symptoms on a medical regimen. 


GASTROJEJUNAL ULCERATION 


My recollection is that, at the time in the early 1920 ’s of which I have 
spoken, Pinsterer’s main reason for advocating gastric resection for 
duodenal ulcer was that it was followed by reduction in the incidence 
of gastrojejunal ulcers to 1 per cent or less, in contrast to a reported 
incidence of 10 per cent subsequent to gastroenterostomy performed in 
Austria. The reason for tliis reduction in the occurrence of gastro- 
jejunal ulcer Avas stated to he that achlorhydria occurred subsequent 
to gastric resection and hence recurring ulceration, gastrojejunal in 
character, could not take place. However, since the ri.sk of partial 
gastrectomy was greatei- than that of gastroenterostomy, and since in 
partial gastrectomy the considerable paid of the stomach that Avas re- 
moA'cd, Avhen examined by the pathologist, usually did not giA'e CA-i- 
dence of any particular disease, and further, since the incidence of 
recurring ulcer after the conservative operations of gastroenterostomy 
or pyloroplasty had been foibnved in many clinics by an incidence of 
recurrent ulceration of not more than 4 per cent, little enthusiasm Avas 
aroused in the United States for partial ga.strectomy in the treatment 
of duo denal ulcer. There were, however, two groups of surgeons in 
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otliers -who emphasized the high ineideiiee of gastritis associated ivith 
duodenal ulcer found among German surgical patients; and it was 
thought 65’' these obsei'vers that gastritis was the forerunner of the de- 
velopment of the duodenal ulceration. This high incidence of ulcerative 
liemorrhagic gastritis, stated to be characteristic of from 99 to 100 per 
cent of German patients opei'ated on for duodenal uleer,®- ® led Snell 
and me, in 1931, to visit various surgical clinics in Germany, Austria, 
and Hungary. In studying the resected portions of the stomachs of 
patients operated on for duodenal ulcer in these countries, as well as 
specimens previously I’emoved by Schmieden at Frankfurt, Snell and 
I were impressed by the high incidence of gastritis present in the 
German cases in contrast to the veiy low incidence of gastritis asso- 
ciated with duodenal ulcer among patients on wliom I had operated at 
the Mayo Clinic. These observations were published in a series of 
papers in the 3mars 1931 to 1933,^' and the accuracy of 

the observations was confirmed 63^ Sebening,’® of Schmieden’s Clinic, 
who spent sevei-al months in study at the Mayo Clinic. The very in- 
frequent oecurrenee of gastritis among patients operated on at the 
Jlayo Clinic for duodenal ulcer, in comparison vdth tliose operated on at 
the German clinics, is probabl3’’ explained on the basis of so-called geo- 
medical variation of t3TDes of lesions and b3- the part played b3^ racial 
factors in these differences, which has been commented on b3’’ von 
Haberer and more recentl3^ b}’- Scliittenhelm. The latter, gathei’ing 
data from various parts of Germany, has emphasized the fact that 
disease frequently presents different chai'aeteristics, even in localities 
where it first appeared. Quoting briefly from Scliittenhelm 's repoi-t; 
"Apoplexy, atherosclerosis, and thrombosis are more frequent at Basel 
than at Kiel. Gastric and biliaiy disorders likewise present distinct 
regional differences — the part pla3md 63’’ racial factors in these differ- 
ences is as yet unknown to science.” Further lending support to the 
geomedical diffei'ences in gastidtis associated with duodenal ulcer is 
the fact that in a paper published b3’- Aschner and Grossman, gastritis 
was found in approximate!}^ 60 per cent of the portions of stomach 
resected for duodenal ulcer, in contrast with its presence in less than 
12.5 per cent of the series of resected gastric specimens on which I 
reported from the Ma3'o Clinic where, in a series of cases, partial 
gastrectony had been performed for duodenal ulcer.^- The corol- 
lary of this would seem to be, therefore, that smec, in our e.xperience, 
gastritis has been such an infrequent accompaniment of duodenal 
nicer, an3' argument directed toward the value of i-einoviug .such areas 
of gastritis in the performance of partial gastrectomy for duodenal 
nicer could not be used in favor of sncli a procedure in the ca.ses in 
which wo usuall}' operate. 
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two separate areas of the Unilcd States, who had adopted the pro- 
cedure. One of these groups had adopted it, since in tlieir experience 
a relalivelj’- iiigh incidence of gnslro. 7 cjHnal ulceration oeeurred follow- 
ing more conservative procedures.io- “ Their patients were, for the 
most part, of one race in which the percentage of intermarriage is 
exceedingly high. In the years that followed, lai'gely as a result of 
the interest of these two groups of meji who, in their experience, had 
been able to reduce the incidence of gastro.icjunal ulcer in their cases 
to 3.1 per cent® as a result of the adoption of partial resection for 
duodenal ulcer, increasing interest in partial gastrectomy for duodenal 
ulcer appeared. 

AVith the accunudation of larger .series of patients on whom partial 
gastrectomj' had been perfonned for duodenal tilecr, it became appar- 
ent that ulceration did recur even after subtotal gastrectomy. Usuallj' 
the patients were found to have peraisting free hydrochloric acid in 
the gastric content, and the erroneous conclusion was drawn that an 
insiifTicicnl amount of .stomach liad been removed. This opinion later 
was modified in this country, for in 108 cases in which partial gastrec- 
tomy or subtotal gastrectomy was performed for duodenal ulcer, rela- 
tive achlorhydria occurred in but approximately 50 per cent.” Of 
greater significance, it seems to me, Avas the fact that in 44 per cent of 
the eases hydrochloric acid persisted or recurred in gastric secretion, 
and in nine cases gastro.icjunal ulceration developed. In talcing that 
reported series of 108 cases as a group, the incidence of gastrojejunal 
ulcer following partial gastrectomy eras 8.3 per cent." AVith the gen- 
eral recognition of the fact that gastroenterostomy carried a much 
loAver surgical mortality®- ®" than partial gastrcctom}v'’ 
the fact that in our experience at the Hlayo Clinic, ns AveU as in the 
reports of other surgical clinics, gastrojejunal ulcer appeared in ap- 
proximatelj’ onlj-’ 3.2 per cent of cases,® Ave could not see the necessity 
for the routine performance of partial gastrectomy for primai-y duo- 
denal ulcei-s on a comparath’e basis of formation of gastrojejunal 
Ailceration. In this connection, it is AA'orfh Avhile calling your atten- 
tion to the report of a collective iiiA'estigation,^® in 1928, into the after- 
histoiy of gastroenterostomy by the British Medical Association in 
respect to patients operated on in Amrious parts of the British Empiie 
during the period 1920 to 1924, inclusive. Quoting from this report: 
“Secondaiy gastrojejunal ulcer occurred in 2.8 per cent of /44 cases 
in Avhieh gastroenterostomy Avas performed for duodenal Meer. . . . 
The postoperative mortality Avas 5 per cent. . . . The results o le 
operation were satisfaetoiy in about 90 per cent of the cases. 

GASTRITIS 

The next AvaA-e of enthusiasm faA-oring partial gastrectomy foi duo 
denal ulcer took its origin folloAA-ing the Avork of Konjetzny , Puh , an 



WALTERS: GASTRIC RESECTIOX AND DUODENAL ULCER 


763 


T.vble I 


Hklative AuHLoKiiYuurA Occurring in Some Cases uf Duodenal Ulcei! Artek 
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Table II 


The Infrequent Occurrence of Bel^vtive Achlorhydria ^I’hen Billroth I- 
Haberer Anastomosis Following Partial Gastrectomy and Partial 
Duodekectojiy Is Performed for Duodenal Uluer 
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contrast to the cliaii'rcs in acidify which follow similar procedures car- 
ried out in the treafmciit of gastric ulcer (Table III). Although I do 
not wish to discuss localized gastric ulceration in this jiaper. I do wish 
to say that the two lesions, that is, duodenal ulcer and snstric ulcer, 
should he .sharply differentiated, not only because of their patholo'dc 
variations hut because of the diftVreiicc in their physiologic chemical 
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l-AllTlAIj GAi>TlUXTOMy POlt I>UODKxVAL UI,CKil 

Uininfj (lisciisst'cl find eliinitiflft'd, I believe, the factor of j^astrifis 
as ail iiidieafioii for jiartial frastreciomy in fiie cases in AvJiieh ive Iiavo 
ojierated, and iiaviii','' siressed /lie hnv iiieidenee of reenrHiifr nleera- 
tion in several series of eases folloirin"’ fras/roenterosfomy in contrast 
to a niindi liifrhei- ineidenee of rccmTmg nieeratioii folloiving partial 
pastreetoiny in another series of eases, the important matter to be 
settled vonld ajipear to be ja.v/ uiJuit partial f/asircctomy accomplishes 
in a better fashion than cither gastrocntcrosiomij or pyloroplasty. That, 
it seems to me, can be answered rather briefly in the statement that it 
aecoinplislies {^renter rednetion of free bydroehloric acid in the gastric 
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ca5e5. 

secretion (providing tlie Polya type or Hoffmeister-Polya type of anas- 
tomosis is made) than does gastroenterostomy or jiyloroplasty (Pig. 1). 
Altliougli relative achlorhydria will more frequently occur following 
the Polva type of ]iartial gastrectomy than following gastroenteros- 
tomy, yet it does occur following gastroenterostomy in some cases even 
if patients had high preoperative gastric acidity (Table 1).=^ Of equal 
interest is the relative infrequency, in my experience, with which rela- 
tive aehlorliydria is obtained after gastric resection for duodenal u cei 
when the Billroth I tyjie of anastomosis is made; in other words, wlien 
the end of the .stomach is sutured to the duodenum after resection o 
half or two-thirds of the stomach (Table II). This is in rather inarkeO 
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that it is freqiientl}^ difficult to tell in the preoperative study of the patient 
and of his nervous or’ gastrointestinal habitus, or in study of his gastric 
acidity, what his clinical response as regards relief of symptoms or 
changes in gastric acidity will be following any type of operation. 
For altliough a greater reduction of gastric acidity will occur and a 
greater number of patients will obtain relative achlorhydria after 
partial gastrectom3'- of the Poljm tj'^pe, marked reductions in gastric 
acidity, even to the point of relative achlorhjnlria, not infrequently 
will occur following gastroenterostomjL An enteroanastomosis made 
hetween the loops of the jejunum used in performing the gastroenler- 
ostomj^ or the Polya anastomosis will prevent some of the duodenal, 
pancreatic, and jejunal secretion entering the stomach, thus interfer- 
ing in part with the dilution and i-eduction in gastric aciditj'' (Table V) . 

Table V 


Partial Loss of the Dilution of Gastric Acidity When Antekioe Gastroentek- 
OSTOMY With Entehoanastojiosis Is Performed for 
Duodenal Ulcer 
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TISSUE RESISTANCE 

Such a discussion of gastric acidity is important, in spite of the 
fact that gastric acidit.v plays a sceondaiw paid in the formation either 
of a duodenal or a gastrojejunal nicer. Tissue resistance or tissue sus- 
ceptibility to inflammation or ulceration from the h.vdrochlorie acid 
gastric secretion is that on wliieh sueeessfni surgical treatment of 
duodenal nicer depends; for, if tissue is I’csisfant to h.vdrochlorie acid, 
die patient will obtain an excellent result from the recognized t.vpos 
of surgical procedures, without recurring uleeratiou; whereas if the 
tissue is susceptible to recurring iileei-ation, and if hydrochloric acid 
of tlie gastric secretion continues to he in contact with such snseeptihlc 
tissue, ulceration may recur. Unfortunntcl.v, there is no way at pres- 
ent to measure, in vivo, individual intestinal tissue resistance to "as- 
trie .secretion. Heeeni work at Die ^Iiiyo Foundation by Stalker Boll- 
man, and Mann would seem to throw some light on lliis’factor of tissue 
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Table III 

Relative AciiLoniiYDiirA Folt.owj.n’<; Pabtial Gaktiieetojiy or Billroth 1 Type 
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I'esponses io tlie same typos of surgical operation, particularly as re- 
gards gastric acidity. When partial gastrectomy, either of the Polya 
or of tlie Billroth I type, is pcrlormcd for gastric uleei’, relative achlor- 
hydria occurs almost -vvitliout exception (Table IV), but only in ap- 

Table IV 


Relative Aculoiuiydria Followixg Partial Gastrectomy or Posterior Polya* 
T\te for G.astric Ulcer 
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proximately 60 per cent of reported cases when the Polya type of 
operations are performed for duodenal ulcer and less frequently still 
ivhen the Billroth I tjqie of resection is performed. In other mords, 
in discussing any problem coneeming peptic ulcer, careful i^ eien la 
tion should be made as to whether the ulcerating lesion is in the 

duodenum or stomach, or both. ... + 

The most interesting part of studies of gastric acidity su sequen 
to various types of operations for duodenal ulcer has seemed to me to be 
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that it is frequently difficult to tell in the preoperative study of the patient 
and of his hen’^ous or gastrointestinal habitus, or in study of his gastric 
acidity, what his clinical response as regards relief of symptoms or 
changes in gastric acidity will be folloudng auy type of operation. 
For altliough a greater reduction of gastric acidity will occur and a 
gieater number of patients will obtain relative achlorhydria after 
partial gastrectomy of the Polym type, marked reductions in gastric 
acidity, even to the point of relative achlorhydria, not infrequently 
mil occur following gastroenterostomy. An enteroanastomosis made 
between the loops of the jejunum used in performing the gastroenter- 
ostomy or the Potya anastomosis will prevent some of the duodenal, 
pancreatic, and jejunal secretion enteidng the stomach, thus interfer- 
'"giii part with the dilution and reduction in gastric acidity (Table V). 

Table V 

Partial Loss op the Dilution op Gastric Acidity When Antep.ior Gastkoenter- 
osToiiY With Enteroanastomosis Is Performed for 
Duodenal Ulcer 
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TISSUE RESISTANCE 

Such a discussion of gastric acidity is important, in .spite of the 
fact that gastric acidity plaj's a secondary part in the formation either 
af a duodenal or a gastrojejunal ulcer. I’issnc resistance or tissue sus- 
t'eptibility to inflammation or ulceration from the hydrochloric acid 
af gastric secretion is that on which successful surgical treatment of 
'hiodonal ulcer depends; for, if tissue is re.sistant to hydrochloric acid, 
'he patient will obtain an excellent result from the recognized types 
"f surgical procedures, without recurring ulceration; whereas if the 
''s-sue is .susee])tible to recurring ulceration, and if hydrochloric acid 
of the gastric secretion continues to he in contact with such susceptible 
'issue, ulceration may recur. Unfortunately, there is no way at pres- 
ent to measure, in vivo, individual intestinal tis.sue resistance to "a.s- 
'ric secretion. Recent, work at the ^layo Foundation by Stalker. Bo]], 
'"an. and .Alann would seem to throw some light on this’fador of’tissue 
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rcsistnnce. Tliese observers found that clironic penetrating gastric 
ulcers eould be produced in 98 per cent of dogs by tlie oral or enteric 
adininisl ration of ciuclioplien. "Wlien the animals were given a bland, 
alkaline type of diet, frequently administered u-ith alkaline poAvder 
similar to that used in tlie medical treatment of ulcer, in none of the 
animals wliieli received ciuclioplien did chronic ulcers develop. Like- 
Avise, and of equal importance, Aims the fact that if gastroenferostom}' 
AA as performed on animals Avliieh received cinehophen, chronic ulcera- 
tion did not occur. When cinehophen AA'as administered, the stomach 
diA'idcd, and the upper segment and ne.iunum anastomosed (exclusion 
type of operation), gastrojejunal nleei-s occurred frequently in the 
upper segment and also in the loAA’er, if enough of the acid-secreting 
gastric mucosa AAms included in the loAver segment. In these experi- 
ments, one has the factor, not onl}' of loAver tissue resistance as a 
result of the cinehophen, but also of the action of gastric secretion on 
an area of loAvered tissue resistance. These are exceedingly important 
groups of experiments and have, it- seems to me, considerable clinical 
significance. They strengthen the conclusions relative to the beneficial 
effects of the alkalization of gastric secretion either as a result of the 
dietary regimen or of dilution and reduction of gastric acidity by 
gastroenterostomy. 

What place, then, has partial gastrectoni}' in the treatment of duo- 
denal ulcer? Theoi'eticallj’ it would appear that it has a place in the 
treatment of hemorrhagic duodenal ulcer, principal^’ because it re- 
moves the bleeding lesion and is able to assure the patient a maximal 
degree of reduction of gastric acidity; yet in many cases of bleeding 
duodenal ulcer, gastroenterostomy suffices to heal the duodenal lesion. 

It has an important place in the treatment of recurring duodenal 
ulceration and in gastrojejunal ulceration. The reasons for its use- 
fulness in this group of eases are similar to those for its usefulness in 
the treatment of bleeding ulcers, namely, that it removes the ulcerat- 
ing lesions and gives the patient a maximal reduction of gastric 
acidity; but in addition, partial gastrectomy performed subsequent to 
previous operations for duodenal ulcer, Avhether pjdoroplasty or gas- 
troenterostomy, is followed by relative achlorhydria in a much higher 
percentage of cases than Avheii partial gastrectomy is performed as a 
primary operation for duodenal ulcer. It wiU have a place in the 
treatment of the patient who has duodenal ulcer and whose tissue is 
abnormally susceptible to recurring ulceration from the irritating e - 
fects of hydrochloric acid in gastric secretion. 


SUMMARY 

Interest in partial gastrectomy for duodenal ulcer was stimulated 
by Finsterer's visit to the surgical clinics of the United States in le 
1920 's. The incidence of gastrojejunal ulcer folloAving partial gas- 
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freetomj’ was reported to have been reduced to 3.1 per cent in one 
clinic in the United States. In that clinic the incidence of gastrojejiinal 
nicer was reported to have been 16 per cent following gastroenterost- 
omy, this percentage being calculated on the basis of operations. It 
has been shown in some countries in Central Europe that by partial 
gastrectomy the surgeon removed areas of gastritis associated ivith 
duodenal ulcer, and Konjeteny reported the almost constant presence 
of gastritis in such eases. Such an argument favoring partial gastrec- 
tomy could not be used in deciding on treatment of a group of patients 
opei-atecl on at the Mayo Clinic, where definite evidence of associated 
gastriti.s was present in less than 12.5 per cent of a group of patients 
on whom partial gastrectomy was performed for duodenal ulcer.-* 
Ihe incidence of recurring ulceration following gastroenterostomy at 
the Mayo Clinic is 3.2 per cent,^ in contrast to the greater incidence 
of recurring ulcei’ation reported from the German sui'gical clinics 
oncl from one of the clinics in this comitrj’’ where partial gastreetomj" 
for duodenal ulcer is advocated. This leads to the opinion that there 
IS marked difference in the geomedical factors relating to types of 
Josions and their response to similar operative procedures. Quoting 
fi'om Sehittenhelra, the Munich internist; “Gastric and biliary dis- 
orders likewise present distinct regional differences — the part played 
hy racial factors in these differences is as j^et unknown to science.” 
The operations of partial gastrectomy, gastroenterostomy, and pyloro- 
Phi.sty all serve to reduce gastric acidity; the greatest reduction oc- 
o«rs after the Polya of operation, although not infrequently rcla- 
tive achlorhydria is obtained when gastroenterostomy is performed. 

has been reported in one clinic in the United States that relative 
achlorhydria was not obtained in approximately 43 per cent of a 
group of 108 patients on whom extensive partial gastrectomy had 
been performed for duodenal ulcer, and nine patients developed gas- 
b’ojejunal ulcer, an incidence of 8.3 per cent. 

Tissue resistance and tissue susceptibility to hydrochloric acid, and 
their measurement, are tlie factors on whicli successful treatment of 
duodenal ulcer depends regardless of the surgical procedure employed, 
for, if tissue resistance to hydi’ochlorie acid is satisfactory, ulceration 
will not recur, wliei’eas, when tissues are susceptible to hydrochloric 
ueicl of the gastric secretion, ulcer may recur, if free hydrochloric acid 
persists in sufficient degree, regai-dless of the surgical procedure em- 
Pioyed. Recent work at the Jlayo Foundation by Stalker, Bollman, 
und Mann bears a relation to the factor of tissue resistance in forma- 
tion of ulcer. Gastric resection has a place in the treatment of certain 
of tlie hemorrhagic duodenal nleoi-s as well as in the treatment of re- 
curring duodenal nicer and of gn.strojcjnnnl ulceration ; it also is ap- 
plicable in trojitnicnt of patients whose tissue has lowered resistance 
to the hydrochloric acid in gastric secretion. 
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ADENOMYOMA OP THE INGUINAL REGION 
Report of Three Oases 


Harry B. Neel,* M.I)., Rochester, jMinn. 
(From, the Mayo Foundation) 


'THE literature ■which has accumulated on aberrant endometrium-like 
tissue is evidence of the interest whieli this subject has aroused and 
of the attention it has been given by gynecologists and pathologists. It 
IS certain that there is no subject in the realm of gynecology which has 
led to more controversy, and it is probably eqnally true that no other 
subject related to gynecology presents a more fascinating clinical and 
pathologic picture. Unless the clinician, surgeon, or gjmecologist is 
familiar with the manifestations of ectopic endometrium-like tissue and 
the situations in which it is not infrequently found, he will in all proba- 
bility fail to detect some lesions which should be easily diagnosed. 

Rokitanslej’-, Babes, Breus, and Dicsterweg are said to have been the 
first to recognize epithelial cysts in myomas of the uterus. In 1896, von 
Rceklingha\;sen first used the terms adenomyoma and cystadenomyoma 
to describe uterine and tubal .swellings which he thought were derived 
from the wolffian dvret. Sampson is usually given the credit for the 
introduction of the term endometriosis although it is said by some to 
bavc first been used by de Josclin de Jong, and some say that the two 
men introduced the term independently and simultaneously. For blood 
cysts of the ovary in which cndometidum-like tissiic can be demonstrated. 
Ijoelvj-cr-''’ said that Blair-Bell inti’oduced the “convenient bnt not 
strictly correct nomenclature of endometrioma,” a term which is cur- 
rently used to designate similar lesions in any situation. These three 
terms, adenomyoma. endometriasis, endometrioma, arc the ones most 
frequently employed to describe adenomatous lesions among women, the 
morphologic and functional manifestations of which are similar to those 
of the endometrium. The terms apparently arc used .synonymon.slv but 
each has its adherents and its critics, and no term is considered ide.al 
When and if the etiology of this condition is definitely c.stablished an 
approjiriatc name can be given to it. 


In :May. 1S96 rullcn» described the fii-st case of adenomyoma of the 
round ligament, a lesion previously unknown. His iialienf was a w 
aged thirty-seven yeai-s. who comiilaincd of swelling of the 'ri-^bTr'' 
guinal region which had been iircsent for oiclit veaiy H , 


for iMiMIr'nllon. M'ly )r» 
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Nineteen luontl.s after the removal of the adcnomyomatons mass the 
patient letnrnecl with a similar one on the opposite side. Tin's 'too 
nas removed surgically. Bnch mass was attached to the round ligament 

mic hter "of of Stands lined irith 

Z J - 11 / aj»thelhnn. The glands could not be dis- 

t guishcd from ntenne glands and the stroma was composed almost 
entirely of nonsi, mated muscle fibers. 


Cullen wiote m ISJS that 3 .similar ea.ses had been reported since 
the description and piibheation of bis first case in 1896, and in 1908° 
he .said that cases had Iiceii reported by Pfannenstieb Blumcr, Bluhm 
Sfeyer, Aschoff, and others. Of the 26 cases of tumor of the round 



Figr. 1.— -Section of tumor found in Cnse I; the endomcfn’ai ginnds are typical and 
the stroma is abundant; adipose tissue is present on the right side (x5S). 


ligament irhicli he collected in 1903, Emanuel found several adeno- 
myomas, and to this list iie added 4 cases of his own. In reviewing 
tumors of the round ligament in 1914, Taussig collected 135 cases; in 
30, or 22 per cent, of these eases the tumor was an adenomyoraa. He 
commented tliat “the most striking fact in the pathology of round liga- 
ment tumors is tlie comparative frequency of adenomyoma”; tliese 
tumors were four times as frequent at this site as they were in 1,283 
cases of myoma of the uterus collected by. Cullen. Polster reported 
that in tlie literature prior to 1926 he could find but 34 eases of adeno- 
niyoma of the round ligament, but this figure, although quoted by 
most wu'iters on this subject, is undoubtedly too low. Judd and Poulds 
listed three eases of adenomyoma of llie groin in their scries of 494 
cases of adenomyoma. Harbitz said that K. Jfeyer liad ndt observed 
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Tumor found In Case 2; round llfirament is attached to the left side of the 
mass : tags of fat and fibrous septa are well Illustrated, 
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inorc I hail cases or so-cnl!cd inguinal ciuloinetriosis of his own. In 
■he lo.) cases ohscrved iiy Smith, the tumor was localized in the round 
ligament in ony 1 case. Niel.soii said that 60 io 70 ea.scs of adenomvoma 
ol tJio round ligament have been reported. 


Mahle and JIacCarty have reported 2 cases of adenomyoma of the 
groin from the Mayo Clinic and Lemon and Jlahlc reported an addi- 
tional case. I wash to report the following cases; in all of these eases 
there was an inguinal tumor, and in 2 of them there was definite in- 
volvement of the round ligament. 


REPORT OF C.ASES 


C.SSF. A nnirrica womnii, ugod tliirty-five je.irs, came fo the clinic becan.-i' 
of n lump in the brenst, nml a awolling in tbc right inguinal region, which h.ail been 
prc.<!ont for eight years. The inguinal tumor was the size of an egg. . It was firm 
and motable but nas not reducible. It was situated over tlie external inguinal ring. 
Menses were regular and witlioiit pain. 

At operation tlio tumor was found to be situated verj- close to tlie spine of tlie 
os pubis and, wliile it was not definitely attached to the round ligament, it was 
fliought by the surgeon to lie a cyst of tlie round ligament. It wns completely re- 
moved. 

The mass was firm in consistence althougli surrounded by adipose tissue. It con- 
tained much fibrous tissue and grayish bands traversed it. It measured 3 by I.o 
by 1.0 cm. Tlio tumor of tlie breast unfortunately proved to I)e an adenocarcinoma, 
grade 4, and tlic patient died a little more than two ycar.s following tlie radical mas- 
tectomy. 

Microscoinc examination of tlio inguinal tumor (Pig. 1) revealed tlio typical 
picture of adenomyoma. 


Ca.se 2. — A married woman, aged forty-four years, wlio wns tlie mother of two 
living children, complained of a lump in the right inguinal region. Eighteen years 
before lier registration at tlie clinic, a riglit lierniorrliapby liad been performed. The 
incision lind drained for four niontlis but tlie character of the drainage was not 
stated. Menses had always been regular. 


Soreness and pain Iind been present in flie rigid, inguinai region for six months, 
and four montiis before site came to tlic clinic she liad noticed tlio lump. Tlie symp- 
toms had been more pronounced during menstruation. 

A firm, movable, tender nodule was palpable just below the old lierniorrhapliy 
scar over the spine of the pubis. AlHioiigli tlie patient said tliat slie had iind a 
loft inguinal hernia, this could not he demonstrated. 

At operation the mass was found to be coimectcd witli the terminal portion of 
tlie round ligament; it was removed together witli a portion of the ligament. 
There were bilateral indirect inguinal hernias. Tlioso were repaired. 

Tlie tumor measured 5 by 4 by 2.5 em., and 2.5 cm. of the round ligament was 
attached to it. Tlie tumor was firm in consistence and completely covered by fat 
tissue. Tlie cut surface was dark brown in color and was J 

trabeculae were grayish in color and between then, there were manj small cjsts 

tUled witii a dark fluid (Fig. 2). 

The microscopic appearance was that of an adenomyoma (Fig. )• 

Case 3.-A married woman, aged thirty-nine years, had imdergoiie an 
tomv seventeen year.s before she came to the clinic. This had • 

phlebitis in the riglit tliigli. Two years prior fo her registration at the clinic 
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Irad had a postpartum infection following the delivery of a stillborn child. Menses 
had been regular and the interval between the menstrual periods had been twenty- 
eight days. 

The patient complained of a pain over the right lower quadrant of the abdomen 
following each menstrual period; this symptom had first been noted just after the 



Pip. - 1 — Tumor found in Case 3 ; round ligament is attached to upper part of tlie 
mass; tags of fat, fibrous septa, and even small cysts are visible. 



PIr. fi, — grctlon of tumor found in Case 3 ; ondomotrla! glands nr- surrounded hv 
a gix'iit number of .•■troma cell.» (xl05). 
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Iiioi-o I hn 2 i S ejises oi’ so-called inguinal emioinetriosis of liis own. In 
(.he lo.) cases observed I)y Smith, the tumor was localized in the round 
ligament ni only 1 case. Nielsen said (hat 60 lo 70 ea.ses of adenomvoma 
ol the round ligament have been reported. 


ilahle and UfacCarly have reported 2 cases of adciiomyoma of the 
groin from the Mayo Clinic and Lemon and IMalile reported an addi- 
tional ease. I wish to report the following cases; in all of these cases 
there was an inguinal tumor, and in 2 of them there was definite in- 
volvement of the round ligament. 


REPORT OP CASES 

Cask A innrried woiH.-in, nged (Iiirty-five ycarf?, came to flie clinic ljocau.=c 
of a lump in tlic ))renst, and a snolling in the right inguinal region, wliicli had been 
present for eight years. The inguinal tumor «ns (he size of an egg. It was tirm 
and movable but rva-s not reducible. It was situated over the external inguinal ring. 
jMenses were regular and without pain. 

At operation the tumor was found to be situated veiy- close to the spine of the 
os pubis and, ■while it was not dcdnifely attached to the round ligament, it was 
thought by the surgeon to be a cyst of the round lignment. It was completely re- 
moved. 

TIio mass was firm in consistence although surrounded by adipose tissue. It con- 
tained much fibrous tissue and grayish bands traversed it. It measured 3 by 1.5 
by 1.5 cm. The tumor of the breast unfortunatelj- proved to be an adenocarcinoma, 
grade 4, and the patient died a little more tliau two years following the radical mas- 
tectomy. 

Microscopic examination of tlio inguinal tumor (Fig. 1) revealed tlic typical 
picture of adenomyoma. 


Case 3. — A married woman, aged forty-four ycar.s, who was the mother of two 
living children, complained of a lump in the right inguinal region. Eighteen j-ears 
before her registration at the clinic, a right herniorrhaphy had been performed. The 
incision had drained for four months but the character of the drainage was not 
stated. Menses had always been regular. 

Soreness and pain had been pre.sent in the right inguinal region for six months, 
and four months before she came to the clinic she had noticed the lump. The symp- 
toms had been more pronounced during nicnstmation. 


A firm, movable, tender nodule was palpable just below the old herniorrhaphy 
scar over the spine of the pubis. Although the patient said that she had had .a 
left inguinal hernia, this could not be demonstrated. 

At operation the mass was found to be connected with the terminal portion of 
the round ligament; it was removed together with a portion of the ligament. 
There were bilateral indirect inguinal hernias. These wore repaired. 


The tumor measured 5 by 4 by 2.5 cm., and 2.5 cm. of the round ligament was 
attached to it. The tumor was firm in consistence and completely covered hy tat J 
tissue. The cut surface was dark brown in color and was reticulated T c 
trabeculae were grayish in color and between them there were many .small cysts 


filled with a dark fluid (Fig. 2). 

The microscopic appearance was that of an adenomyoma (Fig. 3). 


CASE 3.— A married woman, aged thirty-nine years, had undergone an 
tomy seventeen year.s before she came to the clinic. This had J’ 

phlebitis in the right thigh. Two years prior to her registration at the clm.c 
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Imd had a postpartum infection following tlie delivery of a stillborn child. Menses 
liad been regular and the interval between the menstrual periods had been twenty- 
eight days. 

The patient complained of a pain over the right lower quadrant of the abdomen 
following each menstrual period; this symptom had first been noted just after the 



Fig-, .j — Tumor found in Case 3 ; round ligament is attached to upper part of tlie 
ma.ss ; tags of fat. fibrous .septa, and even smali cysts are visible. 



Fig. .I. — Poctlon of tumor found in Ca.so J; eiulomi'trlal Klan<is are surrounib'd bv 
a pivnt nmutaer of .stroma tells (.xl 03 ). 
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noie lhaii S cases o£ so-callcd inguinal endometriosis of liis own. In 
■he 15J eases observed by Smith, the Inmor was localized m the round 
ligament in only 1 ea.se. Nielsen said that 60 to 70 ea.scs of adenomyoma 
01 the round ligament have been reported. 


Mable and l\IacCarty have re])orlod 2 eases of adenomyoma of the 
groin from the Mayo Clinic and Lemon and Jlalile reported an addi- 
tional case. I wish to report the following cases; in all of these cases 
there was an inguinal tumor, and in 2 of them tlierc was definite in- 
volvement of the round ligament. 


REPOllT OF CASES 


Cask L~A amniod ivoamii, aged tliirl.v-five years, came to the clinic because 
of a lump in tlie breast, and a swelling in tlie right inguinal region, which had been 
present for eight years. The inguinal tumor was the size of an egg. It was firm 
and movable but was not reducible. It was situated over the external inguinal ring. 
Jfenses were regular and without pain. 

At operation the tumor was found to be situated very close to the spine of the 
os pubis and, while it was not definitely attached to the round ligament, it was 
thought by the surgeon to be a c.v.st of the round ligament. It was completely re- 
moved. 

The mass was firm in consistence although surrounded by adipose tissue. It con- 
tained much fibrous tissue tmd gra.visli bands traversed it. It measured 3 by 3.5 
by 1.5 cm. Tlio tumor of tlie breast unfortunately proved to be an adenocarcinoma, 
grade 4, and the patient died a little more than two years following the radical mas- 
tectomy. 

Microscopic examination of the inguinal tumor (Fig. 1) revealed the typical 
picture of adenomyoma. 


Case 2. — A married woman, aged forty-four ycar.s, who was the mother of two 
living children, complained of a lump in tlie right inguinal region. Eighteen years 
before her registration at the clinic, a right berniorrhaphy liad been performed. The 
incision had drained for four months but the character of the drainage was not 
stated. Menses had always been regular. 


Soreness and pain lind been present in the right inguinal region for six months, 
and four months before sbe came to the clinic she had noticed the lump. The symp- 
toms had been more pronounced during iiicnstruntion. 

A firm, movable, tender nodule was palpable just below the old herniorrhaphy 
scar over the spine of the pubis. Although the patient said that she had had a 
left inguinal hernia, this could not be domoii.strated. 

At operation the mass was found to be connected with the terminal portion of 
the round ligament; it was removed together with a portion of the ligament. 
There were bilateral indirect inguinal hernias. These were repaired. 

The tumor measured 5 by 4 by 2.5 cm., and 2.5 cm. of the round ligament was 
attached to it. The tumor was firm in consistence and completely covered by fatty 
tissue. The cut surface was dark brown in color and was reticulated T e 
trabeculae were grayish in color and between them there were many small cysts 
filled with a dark fluid (Fig. 2). 

The microscopic appearance was that of an adenoniyoiiia (Fig. o). 


CASE 3.-A married woman, aged thirty-nine years, had undergone an api.eiidcc- 
tomy seventeen years before she eanie to the clinic. Tins h.-id been folloned b.i 
phlebitis in the right thigh. Two .rears prior to bar registration at the clinic i 
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liad had a postpartum infection following the delivery of a stillborn cldld. Menses 
Iiad been regular and the interval between the menstrual periods had been twenty- 
eight days. 

The patient complained of a pain over the right lower quadrant of the abdomen 
following each menstrual period; this symptom had first been noted just after the 



FiK. — Tumor found in Case 3 ; round ligament is aftaclied to upper part or tlio 
mass ; tags of fat. fibrous septa, and even small cysts are visible. 
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r».— Soctlon of tumor foutul \n Cu?«* omloinf-triril Rlaiuls 
i\ irn'iil numbf-r of Ktronm cells (xl05). 
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I 7 I “ ' •■’Cl'ing in character: 

rlin 1'“^ Ijcen very severe, but it often liad persisted for ten or fifteen days after 
^ 0 menstrual period. At times there liad been a real sharp pain over the abdomen 
and the pam occasionally had e.xtended into the right hip and thigh. 

P lysical examination revealed a lic.althy appearing voninn. There was a healed 
scar over JIcBurney hs point and teiidernes.s was present over the right lower ab- 
dominal quadrant In the lower part of the right inguinal region there was a firm, 
tender, fairly well fixed, irreducible mass which measured 3 bv 4 cm. On further 
qucstiqning the patient said this lump had never been reducible, did not increase 
in size on coughing or straining, and the pain was not made worse when she stood 
up. The pelvic outlet was relaxed; the anterior lip of the uterine cervix was 
eroded; the uterus was in the anterior position and freely movable. No adnexal 
masses were palpated. 

Operation was performed by C. IV. Alayo. He noted that the mass was hard and 
scarred as though there had been inflammation in it. The mass, with a portion of 
the round ligament, was excised and the wound was closed as it is in a hernial 
repair. 


The tumor measured G by 4 by 3 cm.; 2.5 cm. of i-oiind ligament was attached 
to it. The mass was firm in consist cnc 3 - and covered bj" tags of fat. On cross- 
."ieetion (Pig. 4) it was a dark mahoganj- color except for the grayish fibrous 
bands which traversed it. There were innumerable small cv-sts which, when ruptured, 
exuded a thin, dark, sj-rupj’ scrum. 

Microscopic examination (Fig. 5) confirmed the diagnosis of adonora.voma. 


COMMENT 


Adenomj'omas may occur at any point in the round ligament from 
its uterine attachment to its termination in tlie labium majus. Loelvj'er^* 
was of the opinion that they are three times as common in tlie extra- 
peritoneal portion of the ligament as they are in the intraperitoneal 
portion, and Cullen” said tliat they are usually found near the external 
inguinal ring. Tlie intraabdominal tumors cause no cliaracteristic symp- 
toms or signs and the diagnosis of adenomyoma in this situation can 


rarely be made clinically. 

The frequency with which liernia is associated with inguinal adeno- 
myoma is striking. In 191G Cullen reported a case in which an adeno- 
mjmma of the round ligament was associated with incarcerated omen- 
tum in an inguinal hernia. He said tliat to the best of his laiowledge 
it was tlie first ease of that nature reported, and I have found none 
which antedates Cullen’s. Of S cases of inguinal endometriosis which 
Harbitz reported, inguinal hernia was present in 3, femoral hernia 
was present in 1, and in 1 there was a funnel-shaped distention ol 
peritoneum. Christopher, Palmer, Sampson== and others have reported 
cases in which inguinal endometriosis was associated with hernia. Bi- 
lateral hernias were present in Case 2 in tlie present report. 

The diagnosis of a typical adenomyoma of the inguinal region s lio^d 
offer no difficulty. The presence of a more or less fi.\ed, me ^ - 

sivellin- ih a woman in the childbearing age, which is more Prom'^en 
dprins e., 01 , P,e„»t™nl period, or is ™th 

discomfort lyhieh is more pronounced foiiowjng the menstnial p 
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sliould lead one to suspect the true nature of the tumor. Occasionally, 
the mass -will have been present for many years. In the case reported 
by Blumer, the patient had noticed the mass twenty-three years before 
she consulted a phj^sician, and in the ease reported hj' Christopher the 
patient had endured pain for more than fifteen years. One of the pa- 
tients in the present series of eases had not experienced any pain which 
was referable to the tumor, and in one case pain had been present for 
only six montlis and the presence of the tumor had been noticed only 
four months before the patient came to the clinic. In one of the cases 
reported by Palmer^® the patient complained of an “abscess” of the 
vulva which had been discharging for two years and which had caused 
throbbing pain during menstruation. In the case reported by Shaw, 
the inguinal mass had been mistaken for a broken-down lymph node 
<ind had been incised. A sinus had developed and blood had been dis- 
charged at each menstrual period. 

As far as I am aivai’e, this sympathetic relationship to menstruation 
produces the only pathognomonic signs and symptoms, althougli the 
presence of adenomyoma might be strongly suspected when an inguinal 
mass exists concomitantly with pelvic adenomyoma. It vvas pointed out 
by Beck that the symptoms produced by lierniation of an ovary into the 
canal of Nuck, which first was recognized by Soranus, of Ephesus, might 
simulate those of inguinal adenomyoma. If inguinal adcnomj'oma has 
remained asymptomatic, the diagnosis will probably be made only by the 
patliologist. 

It is to be noted that the round ligaments wore involved in the first 
case reported by Cullen. In reporting a case in 1898, Blumer said 
that be could find no attachment of the tumor to the round ligament 
imt. he wrote: “the hi.stological structures and sil nation almost pre- 
clude its origin from anything but the round ligament.” Harbitz re- 
ccutly said that the finding of smooth muscle fibers in endometrium-like 
tissue in the inguinal region is usually taken as an indication of con- 
imetion with the round ligament. In two of the ea.ses reported in the 
present ])aper the tumor was attached to the round ligament but in the 
third case a definite connection could not he demonstrated. 

Inguinal adenomyomas are usually of small size; they rarely measure 
more than 5 to 6 cm. in diameter. At ojieration the surgeon may bo 
i’lpn'o.ssed witli the intlammatory reaction around ti\e tumor. Tiicrc 
'■s an abundance of adii)ose ti.s,sue surrounding each tumor and a por- 
tion of i-ound ligament may be attached to tlic tumor. When tlic tumor 
is sectioned, it is found to he dense and tough and it.s substance is 
travensed by a network of interlacing hands of fibci-s, which are gray- 
ish in color and glistening in the fresh specimen. Interspei-sed between 
those bands of fibers are small chocolate-colored vesicles which, when 
ru])tnred. roloa.se a dark, syruiiy fluid. The largest cyst in any of these 
eases was S mm. in diameter, but mast of the cysts measured about 1 mm. 
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0)1 iniciuscopic a\-;iifiiiiation the tumor is found to be composed of 
fibers of eoiinective fissile and smoolli muscle wiiicli iiavc no definite 
iirrnngcnient. Van Ctieson ’.s method of sfaining revealed a predominance 
of eonnective tissue in two sjieeimens, wJiile in a third sjiccimen smooth 
muscle fibers ])rcdoniinated. Several areas of adipose tissue were scat- 
tered Ihrougliout the tumor and blood vessels were very numerous. 
Cflands of various sizes and shapes were found in all parts of the tumor. 
These glands, which were called miniature uterine cavitie.s by Cullen, 
were lined by columnar cintheliiim and most of them were surrounded 
by a stroma similar to that of the uterine mucosa, but a few rested 
diiectlj on the muscle or connective tissue fibers. Large phagocvtic 
cells containing blood pigment wei-e present in abundance. 

Eobert Jlcyer, according to Graves, expressed his belief that the 
appearance of smooth muscle fibers, except in rare embryonic tumors, 
is due to irritating hyperplasia produced in the surrounding tissues. 
Graves subscribed to this teaching and said that the term adenomyoma 
is, therefore, a misnomer. The paucity of smooth muscle fibers in the 
specimens obtained in the present scries of cases might lend some sup- 
port. to this theory. 

Cullen® was the first to draw attention to the clinical analogy between 
adenomyoma and the menstrual endometrium, and in 1908 he reported 
a case in which there was a tubal pi’egnaney in tlie left fallopian tube 
and diffuse uterine adenomyoma in the right horn of the uterus. The 
stroma cells around the adenomyomatous region had undergone the 
typical reaction of pregnancy. Palmer reported a case in which he found 
a I'uptured tubal pregnancy and a nodule in the mons veneris on the 
rigid side, which extended upward info the inguinal canal. TJie micro- 
scopic picture of adenomyoma was altered by the tubal pregnancy. 


The origin of inguinal adenomyoma is as debatable today as it was 
when first described by Cullen, and many theories have been advanced. 
Cullen has always believed that these tumors are derived from mis- 
placed portions of Sriiller's duet. As evidence of this he drew atten- 
tion to the similarity of the glands in adenomyoma to the normal uterine 


glands and to the fact that the glands are surrounded by stroma like 
that found in normal uterine mucosa. The sjunpathetie relationship 
of the misplaced glands with the menstrual periods, or their response 
to the hormones which govern the activity of the uterine endometrium, 
is well known and would indicate a similar origin of them and t le 
uterine glands. The occurrence of a pregnancy in adenomyoma has 
even been described.^ As late as 1925, Cullen” again emphamzed lu.s 
conviction that typical adenomyomas originate from the mullerian duct 
and said that adenomyoma of the round ligament must be consideied 
ns an embrvonic inclusion since it would bo impossible to explain it 
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i)y transplantation. Ewing Avas of the opinion that “it AA'ould be Avise 
to assume that in all prohahility they are of congenital and not of the 
acquired type.” 

loii Recklinghausen said tliat ailenoinyonias are of Avolffian origin, 
as prcA-ionsly mentioned. This opinion Avas based on the supposed close 
analogy between elements of the Avolffian duet and the glandular struc- 
tures of the tumors. This theory has gradually lost ground and today 
it has fcAV supporters. 

The implantation theory of the origin of aberrant endometrium-like 
tissue, Avhieh has created tremendous interest and debate, Avas adA-aneed 
by Sampson^^ in 1921 in an article entitled “Perforating Hemorrhagic 
(Chocolate) Cysts of the OA'ary.” According to this aucaa', fragments 
of the uterine mucosa migrate through the fallopian tubes during men- 
struation and lodge on the oA'ary. There they are nurtured and choco- 
late cysts CAmntually are formed. With the increase in tension duo to 
the aeeumulation of blood in the cyst, perforation may occur and fresh 
implants are scattered OA'er the pclA’ic peritoneum and ad.iacent struc- 
tures Avith resulting inflammation and the formation of ucaa- . cysts. 
■Sampson^'i said that there may be a direct e.xtension along the round 
ligament, from these implants, or from peritoneal endometriosis situated 
about the internal inguinal ring, or there might be implantations in a 
hernial sac. Another possibility, AA'hich Avas adA-anced by Halban and 
supported by Sampson, is that of metastasis through the lymphatics 
or A’cins accompanying the round ligament. Samiison’^ has expre.ssed 
the belief that fragments of endometrial tissue are occasionally dis- 
seminated into the a-cuous circulation during menstruation and he said 
that metastatic or embolic endometriosis may ari.se from this .source. 

The folloAving objections to the implantation tiieory haA-e been most 
clearly and lucidly A'oiced by NoA-ak. He has ncA-er seen menstrual 
blood e.sca])ing from the tubal o.stia, and in thousands of cases in Avhich 
operation AA'as performed just after menstruation, blood AA-as not found 
Ui the peritoneal caAuty, and there A\as no evidence of peritoneal irri- 
lalion as is usually produced by blood. Reguriritatiou is too infrequent 
to c.\])lain a condition as common as aberrant endometrium-like tissue. 
The action of the cilia of the tubal epithelium is toAvard the uterus and 
"ould probably not alloAV retrograde transplantation of fragments of 
endometrium. The viability of cast-ofl’ endometrium is highly improb- 
able, and the delicate iieritoneuin Avould ofl'er a more inviting field than 
•be dense and avascular albuginea of tiie ovary. 

The serosal theory of the origin of aberrant endometrium-like ti.ssue 
is a.ssoA'iatod Avitli the names of lAA-nnoff and ^leyer. the former having 
shoAAti that ingroAving proce.ssc.s of epithelium derived from the peri- 
toneum may give rise to the cystic spaces found in some fibromyomas, 
and Meyer having .shoAvn that epithelial heterotopy can occur in the 
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serosa. Novak supported the ectopic differentiation of celomic epitlie- 
1mm as a of aberrant endometrium. The celomic epithelium of 

the urogemlal folds gives rise to the germinal epithelium of ovary, the 
0 licular cpilJielium, and the lining of the rniillerian ducts. Since 
tis-sucs derived from the same embryonic mother epithelium are similar, 
It is “not surprising that eitlier peritoneum or germinal epithelium may 
at times show endometrial transformation.” The endometrium-like 
tissue which apiiears in the inguinal region or in the vulva may arise 
from the remains of the processus vaginalis which has become activated. 

The freciueney with which adenomyomas are encountered, and their 
surgical imtiortaiice, together with the m.vstery surrounding their origin, 
warrant a sustained interest in this subject. 
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PEI\IO^''AL OF THE UPPER JAW 
AN HISTORICAL . OPERATION 
SiK D Arcv Power, K.B.E., P.R.C.S., London, EngLiVnd 

'T’HE United States was in tlie throes of a financial crisis in 1893, 
a crisis which jnij'lit easily liave ended in a panic causing; a world- 
A^ide catastroplie. It ivas a question Avhetlier or not tlie country should 
go ofi. the gold standard, and there were fierce arguments on both 
sides. It was said openly that Mr. Cleveland was about all that stood 
between the people and absolute disa.ster, and his death Avould be a 
great calamity. The Avords AA-ere .spoken in injioeence, but only three 
persons kncAA’ hoAv neai- these AA-ords AA’ere to the truth. 

Vague rumors Avere eircidated that the President Avas not as aa'cII 
as he should be, and that he had gone from Washington into sudden 
retirement to his country house at Gray Gables on Buzzards Bay, 
Ma.ssaehusetts. Inquiries AA-ere made, and Colonel Lament, Secretary 
of War and CleA-eland's most intimate friend, telegraphed to Wasli- 
ingtoii: "The President is laid up Avith rheumatism in his knee and 
foot, but AA'ill be out in a day or tAvo. No occasion for any uneasiness.’’ 
This statement, hoAvever, did not satisfy the press, so Colonel Lament 
iindted the rejAresentatives of the chief ncAA-spapers to meet him that 
he might giA’C full e.\'planation of cA-erything. He asked that the.y should 
say nothing Aintil they had seen him and purposely fixed a late hour aa'Iicu 
the evening editions AA'cre already off tlie press. 

The reporters fovind headquarters at an hotel near the railAA’aj’' sta- 
tion at Buzzard’s Bay. At the appointed hour, thej- Avalked in a body 
across the old raihvay bridge doAim to Gray Gables, a mile and a half 
aAvay. Colonel Lamont met them at an old barn, about 200 yards from 
the house. He greeted the men cordially, and told them it ii-as really 
veiy foolish to make such a stir over a matter Avhich aa-hs essentially 
trivial. The President had suffered from an attack of rheumatism to 
AAdiich he Avas occasionally subject, and had made a prolonged journe.A 
on Mr. Benedict's yacht for some dentistry. The President, being very 
bus.y, disliked having a dentist over him and consequently had allowed 
his dental AA-ork to become so badly neglected that he finally felt com- 
pelled to go on the j-acht,- there he Avould be cool and comfortable 
Aidiile the dentist could do a thorough job of fixing his teeth. The 
iiBAA-spapermen inquired the name of the dentist, AA'hat had to e ( one, 
and other minor details to Avhich Lamont replied that they were too 
trivial to talk about. 


Received for publication, June 22, 1937. 
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TJie reporters walked back to the hotel arguing briskly. Half of 
them did not believe what they had been told ; the other half were 
more credulous. They reached an agreement, however, that they would 
stand together on whatever story they should send out, and then went 
into conference at the hotel to decide what tlieir story should be. Tlie 
next day, without a dissenting voice, the newspapers, ineludilig the 
press associations, gave to the country a reassuring version of the 



I’Ik. 1. — Giuvei- ClovelatiiL (.\ftor Kevins .\llan: Grover Clevclitnil, Kew York. 
DodtI. A- Coinp.-iny. Int-.. t>. .'UM.) 


ease. At G o’clock on Friday evening, June 30, an extra se.ssion of 
Congress was summoned to meet on August 7. 

When Congress met in speeia! session on August 7, Mr. Cleveland’s 
message urged tlie iibsolute repeal of the Sheimnm Act withotit any 
substitute and without any eomproiuise, Oii August 11 Mr. Cleveland 
returned to (Iniy (Jahlcs. and while there ho heard thiit the House had 
passed the repeal on August 2G by a vote of ‘JJ'.l to 101 ; on October 30 
the rejieiil was passed by the Senate, 

The itiuer bistoiy was revealed many yetirs afterwards bv Hr. IV. IV 
Keen, the doyen of Ameriean Surgery, Writing in 3917 , ],p 
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“On Sunday, June 18, 1893, Dr. R. M. O'Reilly, the official medical 
attendant on officers of the government in ’Washington, examined a 
rough place on the roof of Mr. Cleveland's month. He found an ulcer 
as large as a quarter of a dollar, extending from the molar teeth to 
within one-thii’d of an inch, of the middle line encroaching slightly on 



the soft palate, and sm.e 

the usual medical attendant o Cleveland consented to an 

and recommended immediate removal. Mr. Ueveiana 
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operation provided that a time and place was chosen where publicity 
could he avoided, and decided that July 1 was the earliest suitable 
date for himself. Colonel Lamont was told of the decision and it was 
agi'eed that to secure secrecy the operation should be done on the 



PiR. 3. — Jo5oph D. nryimt, 5t.D. (From Sure., Gyncc. & Obpt., February, 1008.) 

‘Oneida,’ Commodore Benedict's yacht, and tliat the President should 
return to Wasliington on August 7." 

Dr. Keen was called in consultation, and Dr. Bryant met liim at a 
•luarter past three on the deck of the Fall Hiver boat wliieh wa.s tlien 
deserted as the sailing did not take place until si.v ohdoelc. ITere 
without interruption the necessary plans were arranged. The living 
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rooms on 1.J)e "Oneida” were prepared and disinfected; an operating 
table and al) tlio neeessaiy jnstr.unents, rlrngs, dressings, etc., were 
sent on i,nard. Or. Ferdinand Ha.sbronelc, a dentist aeenstonied to 
giving nitrons oxide, was a.sked to a.ssist. 

Dr. Keen arrived in Kew York on June 30, Avent to Pier A and AVfis 
taken over to tlie yaelit Aviiidi Avas lying at anclior at a considerable 
distance from the battery. Dr. E. G. Janeway of New York, Dr. 
0 Reillj', Dr. John P. Erdmann, Dr. Bryant's assistant, ''and Dr. 
Hasbronek had also gone secretly to the yacht. The President, Dr. 
Bryant, and Secretary Lamont arriA'ed later from Washington and 
droA’e openly to Pier A, whence they AA'ere taken to the j-acht. 


On arriA’ing at the yaelit the President lighted a, cigar and sat talk- 
ing on deck until nearly midnight. He passed a good niglit sleeping 
Avell Avithont a draught, and before he dressed the next morning. Dr. 
JaneAA'ay made a careful examination of his chest. Nothing was found 
to be Avrong; there Avas, liOAveA-er, some CA'idence of arteriosclerosis 
and his kidneys Avere helieved to be almost normal. Dr. Keen also 
examined the President and Avas told that the rough place in his 
mouth Avas not there on Mai'ch 4, but had been first noticed six or 
eight Aveeks before the first of July. There Avere no perceptibl}- en- 
larged glands, but Dr. Keen had no doubt that the growth was unques- 
tionably malignant. The jiatient's mouth Avas repeatedly cleansed and 
disinfected in the course of the morning. 


The anesthetic caused some anxiety for the President Avas fifty-six 
yeai-s of age, verj- corpulent with a short, thick neck, and tired out 
b.v four months of exacting labor. The Avhole matter AAms considered 
carefully, and it Avas decided that Dr. Hasbronek should give nitrous oxide 
first, and ether later if neee.ssaiy. 

The operation Avas performed on July 1 Avhile the yacht Avas going 
up the East River at half speed. Commodore Benedict and Secretary 
Lament remained on deck Avhile the operation Avas being performed 
in the cabin. Dr. Hasbronek first extracted the tAvo upper left bicuspid 
teeth under nitrous oxide, and Dr. Bryant then made the necessary 
incisions in the roof of the mouth also under nitrons oxide. Ether 
Avas given by Dr. O’Reilly at 1:14 p.m. while Dr. Janeway kept a close 
watch upon the patient’s pulse and general condition; Dr. Keen and 
Dr. Erdmann acted as assistants to Dr. Bijyant. 


The entire left upper jaw was removed from the first bmnspid to 
iust beyond the last molar and close to the middle line. The floor oi 
the orbit was left and a small part of the soft palate was v"t au-ay. 
The antrum AA-as filled AAuth a gelatinous mass Avlueh Professoi . . 

Welch afterward reported as sarcomatous. The entire operation was 
done AAdthin the mouth without any external incision. The ab.smice o 
an external sear, or of any di.splacemeiit of the eye together with the 
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preservation of tlie normal voice aided greatly in keeping the opera- 
tion a secret. The bleeding was not severe, only one ai*terj' had to be 
tied, and the patient did not lose more than six ounces of blood. The 
operation was finished bj" 1 :55 P.M., and an hour later a hypodermic 
of one-sixth grain of morphine was given which did not need to be 
repeated. The patient made a good recovery. He was up and abont 
on Julj' 3, and on July 5 he walked from the laimch to his liome at 
Gray Gables with little apparent effort. A small secondary operation 
was performed on July 17 when the galvauoeauteiy was used to re- 
move a small portion of suspicious looking tissue; a prosthetic 
appliance was supplied by the dentist, and the patient was able to go 
about his ordinary duties. Mr. Cleveland died June 24, 1908, fifteen 
years after the opei-ation, without any recun-ence of the growth.* 


•The informntiou i>- tiikon from “TIio SiirRicnl Ope rnt inns on I’rp«i(lont Cleveland 
in ISPS” by Willium W. Keen, M.TX, IX.I)., Pliilndelpliin, Pa. Georre W. .Tneob'* 
mill Co., 1017, pp. .*i2. 
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Peptic Ulceration 

U LCERATION of the stoniaeli anti cliiocleimm, altlioiigli relatively 
easily treated by conservatiA'e measures, still represents a thera- 
peutic problem, because of the great teiideney tovarcl recurrence. As 
is well known, seasonal recurrence of peptic ulceration is the rule, and 
many patients have been repeatedly cured of a gastroduodenal ulcera- 
tion only to have the ulcerative pi-oce.ss return at some subsequent 
date. 

Many theories coneerniiig the causation of clu-onie ulceration of the 
stomach and duodenum have been suggested, and in all probability 
there are several factors which are res]>onsible in individnal eases. 
Because gastroduodenal ulcers usuall.v veeur folloAving a satisfactory 
healing of the rdcerative process, the likelihood of a constitutional 
predisposition of the ulcer must be considered. At the present time 
it cannot be definitely stated what the underlying abnormality is which 
is responsible for the predisposition to ulceration. It may be a sym- 
pathico-adrenal hyperirritability, as suggested by Crile; a vagotojiia, 
as su"''-estcd bv Bergmann ; or a peculiar arrangement of the capillary 
mucosa of the stomach with the formation of large plexuses in the 
submucosa, as demonstrated by Biischl, ^Iiieller, and Heimberger. A 
realisation and acceptance of the constitutional predisposition to peptic 
ulcer in ulcer patients is important from the standpoint of therapeusis, 
because obviously recurrence of the iileerntion is likely when the pa- 
Lnt is siibieeted to the same conditions. Tliis probably accounts foi 
the fact that gastroduodenal ulcers frequently recur under the present 
methods of therapeutic management and, unless the therapy is ehan,,e , 
:«,ce of the g.et.;.c>„ode,.«i ..iecr trill c.tinue to be the rt.le 

rather than the exception. 

If one accepts the constitutional predisposition to ulceration in idcei 

ones. Of the precipitating factors, gasti iP > ],vperacidity 

and pylorospasm are the most ^ 'ZVLers have been 

occupies the first role, because ^ ^ iHiUn'r hes followed the 
rS the ‘aridity of the stomach and 

7S6 
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duodenum. The control of the precipitating factors, namely, hyper- 
acidity, gastric trauma, and pylorospasm, in an individual ivith an 
ulcer diathesis will usually bring about a healing of the ulcerative 
process. As a matter of fact, only exceptionally is it difficult to secure 
healing of a peptic ulcer if conservative measures are employed. Too 
frequently, however, the physician's and patient’s attentions are fo- 
cused on the presenting sj'mptom, the ulcer, and after the ulcer lias 
healed the patient is allowed to revert to his former method of living, 
which again permits the precipitating etiologic factors to come into 
plaj' and result in a recurrence of the ulcer. In such instances it is 
probably just as illogical to direct one’s entire attention toward the 
healing of the ulcer, which is merely a symptom of an underlying 
constitutional abnormality, as it is to direct one’s attention toward 
the control of the fever in a systemic condition which is associated 
with pyrexia. 

If the conception that the ulcer patient has a constitutional predis- 
position to gastroduodenal ulceration is correct, it becomes necessary 
for the therapy of the patient to extend probably throughout his life- 
time ; and as little can be done as regards the predisposing factors, the 
treatment should consist of controlling the precipitating factors. This 
does not mean that a patient is forced to remain on a strict dietary 
regimen throughout the rest of his life, because, whereas a strict 
dietary plan may be essential in the presence of acute ulceration, it 
is certainly not necessary after the ulcer has healed. In such instances 
the avoidance of those factors which predispose to the precipitating 
causes is usually all that is necessary for the patient to remain well. 
As hyperacidity is increased by smoking and the ingestion of alcoholic 
beverages, it is imperative that the patient with an ulcer diathesis 
abstain totally from tobacco and alcohol. Because food is an excellent 
neutralizing agent, such individuals should eat frequently, four to five 
times a day, for the rest of their lives, never overeating at any time. 
As gastric trauma is a precipitating factor, the avoidance of rough 
foods is essential. The observance of such a conservative therapy, 
namely, the alteration of the life of a patient with an nicer diathesis, 
will probably result in a prevention of a recurrence of the ulcer by 
obviating tbe precipitating factors in an individual with a constitu- 
tional predisposition. 

If the above conception of gastrotluodcnal nlcci-ation is correct, it 
is improbable that surgical measures for the ctirc of ulceration per se 
will be of any value. It is tbe definite (ipinion of the author that 
surgery of peptic ulceration should consist largely, if not ontirelv. of 
tlic treatment of com]>iicalions and not of the. ulceration itself, "it is 
illogical to assume that predispo.sition to the idcerative ])rneess can be 
altered by a surgical jirocednre. 
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Because of the definite susceptibility of certain portions of (he gas- 
trointestinal tract to the peptic digestii’e activity to the acid gastric 
chyme, as is demonstrated by the predilection sites of ulceration in 
the gastroenteric system, it is important that a surgeon avoid those 
operations which will subject an abnormally susceptible portion of the 
intestine to the acid gastric chyme. Reference is made particularly to 
the promiscuous performance of gastroenterostomy, because, as can be 
shown experimentally and clinicallj^ the susceptibility to peptic diges- 
tion increases with the aboral distance from the pyloras. In other 
words, the jejunal mucosa is more susceptible to the digestive action 
of the acid gastric chyme than is the duodenal mucosa, and tlie ileal 
mucosa is more susceptible than either of them. 

Although gastrojejunostomy is the most frequently employed opera- 
tion in the treatment of gastroduodenal ulceration today, it is in many 
cases a dangerous procedure because of the likelihood of an ulcer 
occurring in the jejunal mucosa opposite the gastroenteric stoma. One 
cannot deny that a gastroenterostomj' frequently gives splejidid re- 
sults, and it is the operation of choice in those cases of pyloric occlusion 
in which, as a result of the long-standing gastric stasis, there has 
occurred an atrophic gastritis with a lo-poehlorhydria or an achlor- 
hydria. The emptying of the gastric chyme into the jejunum in such 
an instance because of the low or absent free hydrochloric acid does 
not resiilt in an ulceration of the highly susceptible jejunal liiucosa. 

In a patient, howevei', with a hyperacidity a similar operative proce- 
dure is likel}^ to caiise a jejunal ulceration. It is for this reason that 
careful preoperative gastric analyses shoiild be made in all cases of 
peptic ulceration in which an operative procedure is considered. 


Of greatest importance in the treatment of gastroduodenal ulcera- 
tion is the realization by the physician and the patient that the lesion 
limited to the stomach or the dnodeinnn is only a part of an under- 


lying constitutional predisposition, and that in order that a satisfac- 
tory result can be obtained, it is necessary that the patient change his 
mode of living in such a way that the precipitating factors which arc 
responsible for the ulceration are obAuated. When such plan of treat- 
ment is used, undoubtedly the high incidence of recurrence of ulcera- 
tion can be decreased. In the surgical treatment of eomplieations ot 
peptic Tdcer, it is important to avoid those procedure.s winch wdl sub- 
ject an abnormally susceptible portion of the intestinal tract to tiie 
acid gastric chyme. In a patient Avith a hyperacidity a gastroje.iunos- 
tomy should not be done, but preferably a pyloroplasty or gas lo- 
duodenostomv, both of which permit the emptying of the acid gastric 
ehvme into a portion of the intestinal tract accustomed to receiving 
it 'i e the duodenum. In perforations of a peptic ulcer, simple clo.suie 
of an ulcer Avithout the performance of a gastroenterostomy sliould be 
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done. Ill cases ia which maliguant change in the nicer is suspected, 
such as calloused ulcer on the lesser curvatiu-e which does not respond 
to conservative therapy and all ulcers on the greater curvature, be- 
cause many of these are primarily malignant, a subtotal gastrectomy 
should be performed. 

• — Alton Ochsncr. 


Infections of the “Dangerous Area’’ of the Face 

'"THE majorit 3 ’^ of infections of the so-called “dangerous area” of the 
face are of minor significance. In a .small group, fortunatelj' a very 
•small group, the infection is fulminating in character and the fatal out- 
come is almost predetermined. Between these two extremes, however, 
lies another group of cases in which an originally insignificant lesion 
l).v unwise methods of management and by meddlesome interference is 
converted into a condition which is always dangerous and which is very 
frequently fatal. There is no more tragic group of cases in surgery 
because there is no group of eases in -which the lethal issue is so utterly 
unnecessary. 

Any lesion in the “dangerous area’’ of the face has the gravest po- 
lentialities for harm. The surgeon who recognizes these potentialities 
and who impresses them upon his patients is no alarmist but a truly 
conservative practitioner. Yet all too often he fails to utter the warn- 
hig. The regrettable truth is that he docs not himself recognize the risk 
of infection in this area because he doe.s not know, or does not take 
the trouble to recall, the anatomic and ph.vsiologic circumstances which 
l>rcvail. 

The skin about the mouth and lips is thickly inlcrwoveu with under- 
lying muscle fibers, blood vessels, and lymphatics, which are here em- 
bedded in an unusually small amount of connective tissue. The distribu- 
tion of the venous supply provides what amounts to a direct connec- 
tion between the veins of the li]! and the cavernous sinus in the antci-ior 
of the cranium; and tlic veins, furlhennore, arc lacking in valves and 
Posse.ss relatively rigid walls. The stage is set anatomically for a rapid 
spread of infection, and on the physiologic side the picture is e(iually 
nupro])iti()us. The fii-st jirinciplc of the limitation of infection is the 
limitation of motion in the affected area, and the envii-oument here mili- 
tates against it. Eating, drinking, smiling, laughing, talking, crying, 
even thought and emotion, result in changes of facial exi)re.ssinn. ^lotion 
may be expre.ssly jirohibited. but the prohibition is almost impossible 
to obey absolutely, and the delirious and comatose states which en.sue 
early in the disease are other factoi-s against its fulfillment. 

To these inevitable and unprevontable circumstances is added an 
external factor, trauma, which, .although entirely preventable, is present 
in at least 90 jier cent-— some .authorities say 100 iier cent— of all 
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serious cases. It is usually introduced by the patient, but in too. large 
a number of eases it is increased by the pliysician, if tlie initial respon- 
sibilit}- be not actually liis. His instinct, like the patient’s, is to do 
something about it. Once manipulation is undertaken, a superficial 
lesion promptly becomes potentially if not actually serious. Rarely is 
pus obtained in any amount. Usually blood or bloody serum is forced 
into the surrounding tissues, increasing the tension of the parts and 
furnisliing an excellent culture medium for the bacteria already present. 
The "wall of leucocytes, upon the integrity of whieli the limitation of 
tlie infection depends, is broken down. The connective tissue about the 
mouth accomodates itself very poorly to infection, which is carried on- 
ward without obstruction by the rich venous supplj', the process being 
accelerated b3' the constant motion of the affected parts and the absence 
of valves in the facial vein. One step rapidly succeeds another. Throm- 
bophlebitis passes over into a thrombosis of the vital centers. Unilateral 
disease tends to become bilateral earl_v i)ccause of the close communica- 
tion between the eavernous sinuses bj' interloelcing venous channels. 
The final stages of meningitis and septicemia are not long delayed, and 
metastatic foci develop elsewhere in the body if the patient should live 
long enough; he usually does not. 

The dramatic progression of pathologic events is paralleled clinically. 
Beginning as an insignificant carbuncle, furuncle, or boil, with slight 
or absent local symptoms, the initial lesion rapidly exhibits marked 
swelling, i-eddcning, induration, and edema of tlie parts. The patient 
suffers excruciating pain. Chills occur, the fever mounts to 107° or 108° 
F., and higher, and tlie pulse rate is correspondingly accelerated. The 


swelling becomes more extensive, involving the e.velid, closing the eye, 
producing exophthalmos, and causing the characteristic “butterfiy” 
discoloration of the tissues of the forehead. Tlie patient, who is ex- 
tremely toxic, is comatose or wildly delirious. The course of the whole 
ilhiess'is incredibly swift, and when the stage just described has been 


reached, the fatal outcome is not long delaj'ed. 

Diagnosis offers no problems, but treatment offers many. Alost of 
the therapeutic suggestions maj' be dismissed without very much con- 
sideration. These include local application of various bright-colored 
antiseptics; cauterization by phenol or the electric cautery, or the in- 
jection of carbolic acid; circuminjeetion of the lesion by the patient s 
own blood; Bier suction; and the use of Bier’s constricting band around 
the neck. Most of these methods are meddlesome and have inheren 
in them the element of trauma which must, at all costs, be ^ • 
More rational is the suggestion that any lesion in this area, te^ 

on its development, should be splinted with adhesive tape, to seeuie 


immobilit}' of the affected area. 

The general opinion today in %ve]J-infoi’med surgical 
the less done locally the better, regardless of the stage 


circles is that 
of the procc.ss. 
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If the patient keeps liis hands off the initial lesion, and if the phj'sician 
follows suit, the majority of such infections wiU die a-borning. The 
local application of alcohol or some similar drying agent maj' furnish 
to both parties the mental relief of some sort of action, but manipulation 
must he strictly avoided. Both for the initial lesion and for the lesion 
in more advanced stages, x-ray therapy seems to be developing a clear 
field of usefulness. Manj’^ cases are on record in which this method has 
apparentlj'' aborted mild infections and controlled more severe ones, 
the favorable action, according to a recent editorial in the Journal 
of the American Medical Association (109: 278-279, 1937), being due to 
the breaking dovm of certain radiosensitive cells and the consequent 
liberation of pow'erful antitoxic substances. 

Rest in bed, preferably in the hospital, is obligatory for any but the 
simplest case. Speech is strictly forbidden, as is any other action re- 
quiring motion of the lips. Only liquid nourishment is given, and it is 
usually administered by nasal tube. Opiates and sedatives are employed 
as necessary. Local measures are limited to the use of compresses, 
which must be small and light and which must be kept constantly moist, 
preferably by the use of a medicine dropper. Tap water, or some 
saline solution, is entirety satisfaetoiy, and it is essential that the temp(*r- 
ature he moderate; the patient’s pain is often so severe tliat he may be 
burned without comprehending what is happening. Incision is reserved 
strictly for the time when localization shall have occurred. Tlie routine 
use of these precautions often suggests to tlic patient much ado aiiout 
nothing, but the physician is entirely justified in insisting upon tliem. 
Bor one thing, -when they arc employed early enough, tliey arc iirae- 
tically always effective. For another, the end results of tliis condition 
are serious enougli to warrant any amount of care in aborting tlicm. 

Even w’hen tlirombophlebitis has frankly occurred, tlic general opin- 
ion is that conservative measures arc still best. In spite of the successful 
cases on record, most surgeons of experience I’Cgai'd ligation of the angu- 
lar vein os of dubious value. The anatomic circumstances are against 
success because of the rich venous anastomosis in this area. If ligation 
is done late, infection is likely to have extended beyond the i)oinl at 
which the ligature is applied, while there is the additional danger of 
loosening the clot by the surgical manipulation, however carefully it is 
done. 

Few ])aticnts survive when the infection has reached the cavernous 
sinus, and most surgeons agree that thrombosis in this region can 
scarcely be considered a surgical complication, if for no other i-eason 
than that meningitis develops so promjitly after it has occurred. It has 
been estimated that while only 7 per cent of such i)alicnts i-ecover with- 
out surgery, less than 7 per cent recover with it.' I'lie management of 
the terminal se])ticcmia and meningitis offei-s no ])rohlems which are not 
presenteil at other times, although the very occasional case in which 
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serious cases. It. is usually introduced by the patient, but in too, large 
a number of cases it is increased by the ]ihysiciaii, if the initial respon- 
sibility be not actually his. His instinct, like the patient’s, is to do 
something about it. Once manipulation is undertaken, a superficial 
lesion promptly becomes potentially if not actually serious. Earely is 
pus obtained in any amount. Usually blood or bloody serum is forced 
into the surrounding tissues, increasing the tension of the parts and 
furnishing an excellent culture medium for the bacteria already present. 
The wall of leucocytes, upon the integrity of nhicli the limitation of 
the infection depends, is broken down. The connective tissue about the 
mouth accomodates itself very poorly to infection, which is carried on- 
ward without obstruction by the rich venous supplj^, the process being 
accelerated by the constant motion of the affected parts and the absence 
of valves in the facial vein. One step rajiidly succeeds another. Throm- 
bophlebitis passes over into a thrombosis of tlic vital centers. Unilateral 
disease tends to become bilateral early because of the close communica- 
tion between the cavernous sinuses by interlocking venous channels. 
The final stages of meningitis and septicemia are not long delayed, and 
metastatic foci develop elsewhere in the body if the patient should live 
long enough; he usually does not. 

The dramatic progression of pathologic events is paralleled clinically. 
Beginning as an insignificant carbuncle, furuncle, or boil, with slight 
or absent local symptoms, the initial lesion rapidly exhibits marked 
swelling, reddening, induration, and edema of the parts. The patient 
suffers excruciating pain. Chills occur, the fever mounts to 107° or 10S° 

P., and higher, and the pulse rate is correspondingly accelerated. The 
swelling becomes more extensive, involving the eyelid, closing the eye, 
producing exophthalmos, and causing the characteristic "butterfly” 
discoloration of the tissues of the forehead. The patient, who is ex- 
tremely toxic, is comatose or wildly delirious. The course of the whole 
illness is incredibly swift, and when the stage just described has been 
reached, the fatal outcome is not long delayed. 


Diagnosis offers no problems, but treatment offers many. jMost of 
the therapentie suggestions may be dismissed without very much con- 
sideration. These include local application of various bright-colored 
antiseptics; cauterization by phenol or the electric cautery, or the in- 
jection of carbolic acid; cireuminjeetion of the lesion by the patient s 
own blood; Bier suction; and the use of Bier’s constricting band around 
the neck. Jlost of these methods are meddlesome and have iniiorent 
in them the element of trauma which must, at all costs, be avoided. 
More rational is tlie suggestion that any lesion in this area, immediately 
on its development, should be splinted with adhesive tape, to secuic 

immobilitj^ of the affected area. • .1 , 

The general opinion toda.y in well-informed surgical circles is that 
the less done locally the better, regardless of the stage of the pioce.ss. 
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HYPOGLYCEMIA 

Nathax a. Womack, M.D., St. Louis, Mo. 

(From the Department of Surgery, Washington University School of Medicine, and 

Barnes Hospital) 

O NLY a few years liave elapsed since Wilder' and liis cowoi’kers con- 
firmed Seale Harris’^ conception of a clinical entity of hyper- 
iiisnlinism. Their demonstration of the presence of insulin in the 
metastases of a tumor arising in the pancreas, the clinical picture of which 
resembled in every respect the sjmdrome of overdosage from, insulin, 
marked one of the important mileposts in the progress of endocrinologj'. 
Shortly after the appearance of this observation, other examples, dift’er- 
ing somewhat in type, began to appear, including several reports from 
this institution.^ Very rapidly a considerable amount of clinical and 
experimental data related to the subject has been amassed. So extensive 
is the literature that a careful detailed review of it would require a mono- 
gi'apli of considerable size. Such a study is hardly necessary in view of 
the fact that already several adequate papers reviewing the earlier litera- 
ture have appeared. In America, those of Harri.s'' and Y hippie and 
Frantz" are outstanding. Wauchope" in England, Sigwald" in France, 
and Joseph Y'ilder® in Germany have contributed extensive bibli- 
ographics. In this review, so far as passible, I shall stress those contribu- 
tions that have appeared since the last of the above reviews, referring 
only briefly, wherever necessary, to earlier studies. 

It has become more and more apparent tliat our concciition of liy])o- 
gl.vcemia must be exactly opposite from that of diabetes niellitus. Those 
, factors at play in the elevation of the level of sugar in the blood can 
likewise cause the lowering of sugar in the blood. Lnfortunately, this 
mechanism is at the present time poorly understood in many of its 
as|)octs, just as is the study of carbohydrate metabolism, with which it 
is intimately concerned. Harris originally considered hy])oglyeemia 
a result of an exee.ssive secretion of insulin into the blood stream, just 
as diabetes mellitns had been considered the result of a deficient secretion 
of insulin. Such a conception was only logical. Since the original ob- 
servations of Minkowski that total removal of the iianereas was asso<dated 
with glycosuria, attention was almost completely focused on the ]>anercas. 
It was .soon established that in external pancreatic fistulas this glycosuria 
did not occur, nor was it i»resent when the entire pancreas was removed 

l!.-. .•Iv,.,| f,,r ,n. S. i,l t!ir,7. 
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tlie iiitravcnons vise of staplij'lolysate has been successful suggests a 
further trial of this agent. Prontosil has not been used for a sufficiently 
loiig period of time to permit accurate generalizations concerning it. 

Obviously, infections of the “dangerous area” of the face, although 
infrequent in their serious manifestations, are always potentially highly 
dangerous and should be treated udth the greatest fear and respect, no 
matter how early they are seen and no matter hou' trifling they may 
seem. With tlie proper prophylaxis, and particularly witli the strict 
elimination of any sort of trauma, the majority will terminate as in- 
nocuously as they began. But their harmlessness is dependent upon tlie 
self-restraint of the patient who exhibits the lesion and the physician who 
treats it. In this condition procrastination for once reaps shining re- 
wards and zeal and promptness are attended by fearful consequences. 
Surgical nihilism is a plan that is generallj' distasteful to patient and 
physician alike, but this is one disease in which it is the only type of 
therapy not attended b}' a tragic death rate. Walton Martin, who wrote 
the classical paper on this subject," said almost the last word upon it 
when he pointed out that the application of any other method will 
“during a long lifetime lead to an astonishing mortalit}’;. ” 
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HYPOGLYCEMIA 

Nathax a. Womack, M.D., St. Louis, j\Io. 

(From the Department of Surgery, Wasliington University School of Medicine, and 

Barries Hospital) 

O NLY a few years have elapsed since Wilder’^ and his coworkers con- 
firmed Seale Harris’^ conception of a clinical entity of hyper- 
insulinism. Their demonstration of the presence of insulin in the 
nietastases of a tumor arising in the pancreas, the clinical picture of which 
resemhled in every respect the syndrome of overdosage from, insulin, 
marked one of the important mileposts in tlie progress of endocrinology'. 
Shortly after the appearance of this observation, other examples, differ- 
ing somewhat in type, began to appear, including several reports from 
this institution.^ Very rapidly a considerable amount of clinical and 
experimental data related to the subject has been amassed. So extensive 
is tile literature that a careful detailed review of it would rerpiire a niono- 
grapli of considerable size. Such a study is hardly necessaiy in view of 
the fact that already several adeciuatc papei’s reviewing the earlier liteia- 
tiirc have appeared. In Ameinca, those of Harris^ and Whipple and 
Prantz= are outstanding. Wauehope' in England, Sigwald' in France, 
niul Joseph Wilder® in Germany' have contributed extensive bihli- 
ographics. In this review, so far as po.ssible, I .shall stress those contiibu- 
tions that have appeared since the last of the above reviews, refciring 
only briefly', wherever necessary, to cai'lier studies. 

It has become more and more apparent that our conception of hypo- 
glycemia must be exactly opposite from that of diabetes mellitus. Tliose 
, factoi’s at play in the elevation of the level of .sugar in the blood can 
likewise cause the lowering of sugar in the blood. Unfort unatcl.v, this 
mechanism is at the present time poorl.v understood in man.v of its 
asjiects, just as is the stud.v of earboh.vdrate metabolism, with which it 
is intimately concerned. IIarri.s originally considered h.vpogly eemiii 
a result of an cxce.ssive secretion of insulin into the blood stream, just 
as diabetes mellitus had been considered the result of a deficient secretion 
of insulin. Such a conception was only logical. Since tlie original ob- 
servations of Minkowski that total removal of the ])anercas was a.sswiatcd 
with glycosuria, attention was almost com])letcly focused on the ])ancreas. 
It was .soon established that in external jmnereatie fistula.s this gl.veosuria 
did not occur, nor was it ])resent when the entire paiurrcas was removed 

!vi f.T .s. l.t -.M. mnr. 
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and a small portion of it transplanted. Further evidence of the endo- 
crine nature of this secretion Avas found when it was noted that there 
was hyalinization of the islets of Langcrhans in occasional patients dj'- 
mg of diabetes mellitus, tliat tlic.se islets did not atrophy Avhen the 
pancreatic duels were ligated, and that the beta cells of these islets 
seemed to be the structures most concerned in the elaboration of this 
secretion. This conception of the relation of the pancreas to carbo- 
hydrate metabolism reached its culmination when Banting and Best 
were able to produce an active extract that would lower the level of 
sugar in the blood. Apparently the production of insulin is a unique 
function of the islets, although other' substances harm been reported to 
low^er the blood sugar level.”' It is quite possible that man}' substances 
har'ing a hypoglycemic action in the blood stream do so indirectly 
through their effect on organs intimately concerned in carbohydrate 
metabolism. Acetylcholine,^' for example, lorvers the blood sugar level 
either through its action on the vagus or by direct inhibition of gl.vco- 
genolysis. The hypogl.vcemie action of insulin is generally constant in a 
controlled experiment, rvhile the level at rvhich hypogl.vcemie symptoms 
occur often varies quite markedly.'”"'” 

The association of clinical hj^roglyccmia with an excessive production 
of insulin is a rational one and this conception was soon verified by the 
demonstration of a carcinoma having its origin in tlie islet tissue with 
metastases to the liver from wliich insulin could be extracted.'” Follow- 
ing this, Roscoe Graham excised the first localized islet-cell adenoma 
Avith cure of the hjTogb^'cemic state." Shortly before this, however, 
Finney had operated upon a patient and no tumor had been found.'® 
For the first time we were thus confronted Avith the fact that hypo- 
glycemia may be present Avith no apparent lesion in the pancreas, just 
as diabetes mellitus often has been found present Avith no morpiiologic 
evidence of insulin insufficiency. In order to understand hoAv this may 
occur, it Avill be necessary to reA'icAV briefly the action of some of the 
other organs in the maintenance of normal blood sugar Iba'cI. 


JIAINTENANCE OF BLOOD SUGAR LEVEL 

Carbohydrate ingestion does not play as important a j)art in tlic 
maintenance of the level of blood sugar in the normal animal as Avas 
once thought. While in prolonged carbohydrate feeding tlierc is an 
initial rise in blood sugar, this generally returns to normal and remains 
gQ 19, 20 reverse is true in prolonged lasting, Avhere even an increase 
in’ the size and number of the islets has been noted.”' It mnst be con- 
stantly borne in mind that the blood sugar level will vary m diftcic 
individuals just as it will vaiy in the same individual even under basa 

conditions. ,• 

MoUerstrom”” has recently enlarged upon Forsgrens conception of 
the rhythmic functioning of flie liver Avitli its alternation in gl.vco^cn 
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production and bile secretion. During glj’^cogen production there is a 
tendency toward carbohydrate retention in the body with a lowering of 
Wood sugar. The reverse holds true during bile secretion. He finds that 
this endogenous periodicity varies not only in different individuals but 
likewise in the same individual. 

Tlie exact action of the liver in maintaining homeostasis is still poorly 
understood. The conception of Soskin and his coworkers"^'-' is interest- 
ing. In their studj^ concerning the utilization of carbohydrates in totally 
depancreatized dogs, the5^ found no evidence of impairment of the ability 
to oxidize carbohydrates. They were able to obtain normal glucose toler- 
ance curves in animals in ■which the presence of insulin liad been com- 
pletely excluded, a constant blood sugar level being maintained arti- 
ficially. They are of the opinion that the normal glucose tolerance curve 
depends upon the response of the liver to exogenous sugar, tlie organ 
decreasing its suppty to the blood stream in the presence of such an 
exogenous infiux. The action of insulin is to determine the threshold 
at which this homeostatic reaction comes into play. 

While the exact mechanism employed by the liver in its function is 
still under discussion, the fact that it pla.vs an important role in the 
Maintenance of blood sugar levels has been recognized since the days of 
Claude Bernard. The studies of Mann and Jlagath-**’ on the effects of 
complete and partial removal of the liver have been of the greatest im- 
portance. Although they have noted that if onl.v 15 jier cent of the liver 
is present there is onl.y slight change in blood sugar levels, reports of the 
experimental production of hypoglycemia by the action of various toxins 
Upon the liver are common.^”'^^ 

Of striking importance in the maintenance of normal blood sugar level 
IS the anterior lobe of tlie hypoph.vsis. The fact tliat the liypoph.vsis was 
concerned in some way has been recognized for a long time, and as early 
as 1912 Cushing reported a hypophy.seal tumor associated with hypo- 
glycemia. Because of the fact that tlie byi)ophysis is apparently an 
activator for so man.v of the endocrine glands and that these glands tend 
lo atroph.v botli anatomically and fnnetionall.v when the anterior lobe 
IS removed, ]mre exjicriments were dillicult to obtain until active extracts 
of these other glands were available. During the iiast few .vears con- 
siderable information on this sub.ieci has acciimnlatcd, espeeiall.v from 
die laborator.v of Ilonssay and liis coworkei’s.'''' M'hen the h.v])oph.v.si.s is 
lemoved, iiractieally all sjiecies of animals iiresent a marked fall in blood 
•Sugar on fasting as well as an extreme sensitivit.v toward insulin. Tiiis 
is not only true of the toad, dog, and eat but also of the KIh'sus monkcv 
us well."’' In an animal made eomiiletely diabetic by total removal of the 
pancreas, hypoph.vsectomy altei-s markedly the classical features of the 
diabetes. 'I’lie animal survives a much longer jieriod : gl.vcosuria mav dis- 
iippear completely and the blood sugar approaches normal. In the fast ing 
miimai hypogly.'cmia is fro<inenlIy noted; there is a decrease i„ nitrogen 
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and a small portion of it transplanted. , Further evidenee of tlie endo- 
crine nature of tliis secretion was found when it was noted that there 
was hyalinization of the islets of Langerlians in occasional patients dy- 
ing of diabetes mellitus, that these islets did not atrophy when the 
pancreatic ducts were ligated, and lliat the beta cells of these islets 
seemed to be the structures most eoneeriied in the elaboration of this 
secretion. This conception of the relation of the pancreas to carbo- 
hydrate metabolism reached its culmination when Banting and Best 
were able to produce an active axtraet that would lower the level of 
sugar in the blood. Appareiitlj'" the production of insulin is a unique 
function of the islets, although other substances have been reported to 
lower the blood sugar level.®* It is quite possible tliat many substances 
having a hypoglycemic action in the blood stream do so indirectlj' 
through their effect on oi’gans intimately concerned in carbohj'drate 
metabolism. Acetylcholine,’^ for example, lowers the blood sugar level 
either through its action on the vagus or by direct inhibition of glyco- 
genolysis. The h3’’poglycemie action of insulin is generally constant in a 
controlled experiment, while the level at wJiich hypoglycemic symptoms 
occur often varies quite markedly.’®'’® 

The association of clinical hypogl.vcemia witli an excessive production 
of insulin is a rational one and this conception was soon verified by the 
demonstration of a carcinoma having its origin in tlie islet tissue with 
metastases to the liver from which insulin could be extracted.’® Follow- 
ing this, Eoscoe Graham excised the first localized islet-cell adenoma 
with cure of the hypoglycemic state.” Shortly before this, however, 
Finney had operated upon a patient and no tumor liad been found.’® 
For the first time we were thus confronted with the fact that hypo- 
gljmemia may be present with no apparent lesion in the pancreas, .iust 
as diabetes mellitus often has been found present with no morphologic 
evidence of insulin insufficiency. In order to understand how this ma>' 
occur, it will be necessarv to review briefij’- the action of some of the 
other organs in the maintenance of normal blood sugar level. 


3IAINTENANCE OF BLOOD SUGAR LEVEL 

Carbohj^drate ingestion does not play as important a part in tiie 
maintenance of the level of blood sugar in the normal animal as was 
once thought. While in prolonged carbohydrate feeding there is an 
initial rise in blood sugar, this generally returns to normal and remains 
so.’®* ®“ The reverse is true in prolonged fasting, where even an mcrcasc 
in the size and number of the islets has been noted.®’ It must be con- 
stantly borne in mind that the blood sugar level will vary m 
SlalB j,.s. as it tvill v..r I,, the same individa.l even m.dcr tas.l 

sonditions. . - 

hfollerstrom®® has recently enlarged upon Forsgrons 
he rhythmic functioning of tlie liver with its alternation mg. o 



RECENT advances IN SURGERY 


797 


occur when the blood sugar level reached its lowest point and lemained 
elevated until the normal blood sugar level was reached. The rise in the 
systolic pressure was approximately six times as great as the^ diastoli^ 
It is interesting that this phenomenon was accentuated in patients wit 
essential hypertension and absent in those with Addison s disease. 

The action of the sympathetic nervous system as well as the thyroid 
secretion in the maintenance of the blood sugar level is apparently simi- 
lar to that of the adrenal medulla. Further evidence that this is true 

will be considered later in this paper. 

Jlacleod^ has recently advanced the hjiiothesis of a center for the 
regulation of carbohydrate metabolism which he localizes in the pons. 
More recently, Ingram and Barris'^^ have shown that in cats in which 
severe lesions were produced in the hypothalamus theie was a e nite 
tendency toward hypoglj’cemia wdth sensitivity to insulin. 

It is quite obvious from the above discussion of the various factors at 
play ill the nvainteuance of the normal blood sngai le\el that t ns is no^ 
a simple process but a complex one. That the islets of Langei lans p a> 
only one part in this mechanism is quite evident. The conception, there- 
fore, of the hypoglycemic state as being the result of an exc&ssue 
tioii of insulin is entirely too rigid an approach to the subject. There 
arc many eases in w-liicli this is apparently true. Oftentimes some other 
explanation must be souglit.''^ 


SYMPTOMS 

The earlier cases of hypoglycemia that were reported were quite clcar- 
cut in their symptomatology. As other obsenations ha\c leen a e , 
the svm})loniutologv has become protean in its scope. j s ti 
nilo-and there arc many exceptions— symptoms arc seen more fre- 
quently when the glycogen reserve in the li\cr is low, as is d en i 
case in fasting, violent exercise, expasurc to cold, and undue excitcmcn . 

An accurate classification of these symptoms is diiTiciiU. Many o 
thorn come about ns a result of the efiort on the ])nil o t ^ 

elevate the level of sugar in the blood. Others are the result of the 
livpoglveomia per sc. 'Many articles have called attention to the maiked 
similaritv of the carlv findings to 1ho.se of inerea.scd adronalmom.n, such 
as sweating, pallor, tremor, tachycardia, elevation of blood pre.s.sure, ami 
fear, lleeent eoul rihul ions have offered further clinical substantiation 
of this Wederko-- has recently observed three patients siifieriiig from 
brouchial asthma, all of whom have l.een relieved for a eonsnlernble 
length of time following the prodiielion of hypoglyeonuc shock with 
insulin Dimeair'' had under his care a patient who heeame angered 
heenusc he was eoiisidered drunk <l'iriug a liy])oglyeeiuic phase with 
iimm'diate vi-eovery from the hypoglycemia. TVhile hrndyc'ardia has 
hceii ohstM ved.'" this is not the general rule. Not only is taeliyeardi.s 
more eonimon. but we have seen rather eharaeteristie nngiiioid attacks 
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excrellou; and ketonuria does not appear or is very much reduced. These 
changes are the result of removal of the anterior lobe of the hypophysis as 
. le retention of the posterior lobe apparently has no effect on the course of 
the diabetes. Siieli Sndings are in accord u-ith the observations that a 
crude alkaline or acid extract of the anterior lobe of the hypophysis wiU 
produce hyperglycemia and glycosuria in normal dogs,^'*-''^ althoimh no 
effects have been noted in rats when various types of commercial extracts 
have been used.^= Considerable effort has been directed toward obtain- 
ing a relatively pure "diabetogenic” principle from anterior hypo- 
physeal extracts with only a moderate amount of success. In his discus- 
sion of the nature of this substance/® Long is of the opinion that "one 
component of the ‘diabetogenic’ action of tlie anterior pituitary is 
prolactin or some substance, that becomes closely associated with it in 


the methods at present used in its preparation.” 

The action of the cortex of the adrenal gland on carbohydrate metab- 
olism resembles to a large extent that of the anterior lobe of the hj^oph- 
ysis. A review of the earlier e.xperiments on tliis phase of metabolism 
has been recently published by Long and Lukens-*" and need not be re- 
peated here. It is largely due to these two investigators and their 
colleagues that much light has been thrown on this problem. In his 
recent Harvey Lecture, Long^® describes in detail tin's action. The effect 
of removal of the adrenal medulla apparently plays no important part 
in the amelioration of the symptoms of pancreatic diabetes. This func- 
tion rests solely in the adrenal cortex. The effect on the depancreatized 
animal is so nearly identical with that of the anterior hj-popliysis that he 
raises the question as to a similar process being involved. In view of 
the fact that active extracts of the hypophysis of the "diabetogenic” 
type, capable of producing glycosuria in hypophyscctomized-depancrea- 
tized cats, lose their action in the absence of the adrenal cortex, it is 
highly suggestive that this h.ypophyseal influence on carbohydrate metab- 
olism takes place through intermediary action on the cortex of the ad- 
renal gland. 

There are other and divergent views as to the mode of action of both 
the hypophysis and the adrenal cortex. These need not be discussed 

at this time. 

The action of the adrenal medulla in hyijoglj'cemia is apparently a 
secondary one, having as its function the mobilization of sugar from the 
liver Since Cannon develo]jed this conception several years ago m rela- 
tion io experimental hypoglycemia in dogs/® it has been claboramd upon 
l)ut has not been changed in its fnndamcntal features. This mcrea.sed 
output of adrenalin in hypoglycemia is not onl.v associated with a rise 
in ventricular rate, but likewise in cardiac minute volume output. J le 
hvpoglyccmin per sc. however, apparently has a deleterious effect on ic 
myocardium.^® WJien hypoglycemia was induced in normal nidivicliwls 
with insulin given intravenousl.v,*® a rise in blood pressure was seen o 
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occur when the blood sugar level reaehed its lowest point and remained 
elevated until the normal blood sugar level was reached. The rise in the 
systolic pressure was approximately six times as great as the diastolic. 
It is interesting that this phenomenon was accentuated in patients with 
essential hypertension and absent in those with Addison’s disease. 

The action of the sympathetic nervous system as well as the thjToid 
secretion in the maintenance of the blood sugar level is apparently simi- 
lar to that of the adrenal medulla. Further evidence that this is true 
will be considered later in this paper. 

Macleod’’’ has recently advanced the hypothesis of a center for the 
regulation of carbohydrate metabolism which he localizes in the pons. 
IMorc recently, Ingram and Banns’^* have shown that in cats in which 
severe lesions were produced in the hypotlialamus there was a definite 
tendency toward hypoglycemia with sensitivity to insulin. 

It is quite obvious from tbe above discussion of the various factors at 
play in the maintenance of the normal blood sugar level that this is not 
a simple process but a complex one. That the islets of Langerhans play 
only one part in this mechanism is quite evident. The conception, there- 
fore, of the hypoglycemic state as being the result of an excessive secre- 
tion of insulin is entirely too rigid an approach to the subject. There 
are many eases in which this is apparently true. Oftentimes some other 
explanation must be sought.''’’ 


SYMPTOMS 

The earlier cases of hypoglycemia that were reported were quite clear- 
cut in their symptomatology. As other observations have been added, 
the sym])lomalology has become protean in its scope.'® As a general 
I'lile — and tlici’c arc many exceptiojxs — .symptoms are seen 7noi’c fre- 
quently when the glycogen reserve in the liver is low, as is often the 
case in fasting, violent exercise, expasure to cold, and undue excitement. 

An accurate classification of tiie.se symptoms is difficult, ^fany of 
them come about as a result of the effort on the ])art of the body to 
elevate the level of sugar in the blood. Others are the result of the 
hypoglycemia per .'■•e. ^lany articles iiave called attention to the marked 
similarity of the early findings to those of increased adrenalincmia, such 
as sweating, pallor, tremor, tachycardia, elevation of blood iire.ssure, :ind 
fear, llecent contributions have offered further clinical substantiation 
of this. Wegierho’* has recently observed three patients suffering from 
bronchial asthma, all of whom have been relieved for .a considerable 
length of time following the production of hyimglyeemic shock with 
insulin. Duncan''' had under hi.s care a jinlient who became angered 
bceansc he was considered drunk dtiring a hypoglyi-emic jihase with 
immediate recovery from the hypoglycemia. While bradycardia has 
been observetl.''- this is not tbe genenil rule. Not only is taeliycnrdia 
more common. Imt we have seen rather characteristic angijioid attacks 
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during the hypoglycemic phase similar to those seen in coronary in- 
sufficiency during emotional stress. This has been observed by others.=^ 
The gastrointestinal manifestations are not so easily explained. These 
vary from mild dppepsia to intense abdominal pain, often resulting 
m needless abdominal operations. In view of the fact that increased 
intestinal motility has been observed in the hj'poglycemic state, it is 
quite possible that the explanation may rest here. One of my earlier 
cases had had a previous cholecj'stectomy before he came to me and an- 
other an appendectomy. BickeP® observed two patients, one of whom 
presented the features characteristic of peptic ulcer and the other those 
of biliary colic. Both presented hypogl.veemia and were relieved of tlieir 
symptoms with adequate dietary measures for this condition. Tins 
aspect of the symptomatologj* has recently been reviewed quite ade- 
quately by Harris.®” 

The neuropsychiatrie manifestations of this disease are most confus- 
ing. These may vary from diplopia and dizziness to personality changes, 
convulsions, and coma. Harris has recently reviewed these neurologic 
aspects””’ and states that hyperinsulinism may simulate any of the 
neuroses or psychoses. At the same time it must constantly be borne in 
mind that many of these psychoses likewise show alterations in sugar 
tolerance. While emotional disturbances of a severe nature in those 
people free from mental disease is frequently accompanied by hyper- 
glj'cemia, similar emotional disturbances in the mentally disordered usu- 
ally do not show this change.”- A variety of mental disorders have been 
studied during the past few years and the reports for the most part 
are contradictory.””"'” While mental deterioration has been observed in 
patients with severe hypoglycemia,”””’ ””” it does not follow that all pa- 
tients with severe mental deterioration and hypoglycemia present a 
causal relationship. At the present time this offers one of tlie most diffi- 
cult problems in differential diagnosis. If the mental disorder is sec- 
ondary to the hypoglycemia, marked improvement often follows adequate 
medical or surgical treatment. If the hypoglycemia is an associated part 
of the psychosis, such treatment is generally of little permanent hone- 


fit 

Especially in the interpretation of epileptic convulsions have diffi- 
culties been encountered. Shortly after it became apparent that over- 
dosage of insulin was associated with epileptiform seizures patients with 
iodiopathic epilepsy began to be studied with an idea of 
of carbohydrate metabolism. One of the earliest papers on the subject 
was that of Daley, Pryde, and Walker, who 
values. Lennox, in his studies on blood sugar in 
tient is of the opinion that the great majoiitj 

fundamental disturbance and that changes when * 
the most part the result of convulsive seizures • u 

Nielsen,””” however, found 90 per cent ofhjs eases of lodopatlnc cp P- . 
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showing a tendency to hypoglycemia, although he does not consider 
that this alone is sufficient to produce an attack. He is of the opinion 
that the determination of the fasting sugar level, or even the sugar 
tolerance in such a patient, gives insufficient grounds for making a 
diagnosis of hyperinsulinism. My experience is in accord with this at- 
titude. At the same time, it must not he forgotten that true hyper- 
insnlinism mimics idiopathic epileps 3 '’ remarkablj^, and we have reported 
previoasly on eases so diagnosed. The experience of "Whipple and his 
coworkers” along this line is dramatic. 

The mechanism of the production of convulsive seizures in hypo- 
glycemia is as j’et not full}' understood. Wolilwill*'* noticed changes in 
ganglion cells as well as ameboid changes in glial cells. Terplan’’- has 
verified these findings, noting e.speeiallj' changes in the occipital and 
frontal lobes and in the island of Reil and in the hippocampal g.vrus. 
There ivas likewise considerable cerebral edema, a finding that might be 
used to explain occasional hj'poglj'cemic headaches.^'” While post- 
mortem change must alwaj’s be taken into consideration in the explana- 
tion of .such pathologic findings,’” experimental re.snl1s tend to coi’robo- 
I'ate them. Graj'zeF'* found that in rabbits those animals with hj'po- 
glyeemia without conimlsions showed no lesions, while those with con- 
vulsions prevented hj'perchromatic cells with corkscrew proce.sse.s, and 
in those in which convulsions were most .severe actual necrobiosis took 
place. The cells chiefly involved were particularly the pyramidal cells 
of the third and fifth cortical laj-ers. He suggc.sts that these changes 
may be the result of anoxemia and ischemia following cireulaforv 
changes produced bj* the convulsive seizures. 

Olmsted and Logan demonstrated several j-cars ago’” that insulin 
convulsions probabl.v had their origin in the respii'ntoiy center and were 
the result of anoxemia, while Holme.s’'"' .showed that the consumption 
of oxygon in the gray matter was greater in the presence of glucose and 
was dei)cndent upon the formation of lactic acid from glucase. These 
findings have been generally corroborated b.v Wort is.” The subject of 
the mechanism of the production of neurologic symiiloms in hypo- 
glycemia has been recently adcqtiatel.v di.scnssed by Daincshek and Myer- 
son.”* 

CTANIr.M. TYPr-S 

A detailed discussion of the various clinical t.vpe.s that have been 
only recently described ejiiniot b(> undertaken here. Tin? ?-eader is re- 
ferrr'd to numerous execlleiit report.s”'''-"' for a full description of various 
eases as well as intm-pretations of the li.vpoglyeeinie stale. 

Generally. hyi)ogly<-emia can be divided into two t.vfies, tho.se cases 
associated with no demonstrable ]iancreatie lesion and those i!i which 
niorpliologic ebanges are denionstridde in the pancreas. 
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during tlie liypoglycemic pliase similar to those seen in coronary in- 
sufficiency during emotional stress. This lias been observed by others.”^ 
The gastrointestinal manifestations are not so easily explained. Tliese 
vary from mild dj'spepsia to intense abdominal pain, often resulting 
m needless abdominal operations. In view of the fact that increased 
intestinal motility has been observed in the ]iypogl3Temic state, it is 
quite possible that the e.xplanation maj’- rest here. One of mj^ earlier 
cases had had a previous cholec3’stectom,v before he came to me and an- 
other an appendectomy. BickeP® observed two patients, one of whom 
presented the features characteristic of peptic ulcer and the other those 
of biliary colic. Both presented h.vpogl3-cemia and were relieved of their 
symptoms with adequate dietaiy measures for this condition. This 
aspect of the S3Tnptomatolog3' has recently been reviewed quite ade- 
quately by Harris.'” 


The neuropsyehiatric manifestations of this disease are most confus- 
ing. These may vary from diplopia and dizziness to personality changes, 
convulsions, and coma. Harris has recently reviewed these neurologic 
aspects'”’ and states that lyperinsulinism may simulate any of the 
neuroses or psychoses. At the same time it must constantl3’; be borne in 
mind that many of these psychoses likewise show alterations in sugar 
tolerance. While emotional disturbances of a severe nature in those 
people free from mental disease is frequentl3' accompanied by hyper- 
glycemia, similar emotional disturbances in the mentally disordered usu- 
ally do not show this change." A variet3'' of mental disorders have been 
studied during the past few years and the reports for the most part 
are contradictory."'" While mental deterioration has been observed in 
patients with severe hypoglycemia,'"’ it does not follow that all pa- 
tients with severe mental deterioration and hypoglycemia present a 
causal relationship. At the present time this offers one of the most diffi- 
cult problems in differential diagnosis. If the mental disorder is sec- 
ondary to the hypoglycemia, marked improvement often follows adequate 
medical or surgical treatment. If the h3TOgIyeemia is an associated part 
of the ps3’chosis, such treatment is generall3’ of little permanent bene- 


fit. 

Especially in the interpretation of epileptic convulsions have diffi- 
culties been encountered. Shortly after it became apparent that over- 
dosage of insulin was associated with epileptiform seizures, patients with 
iodiopathic epilepsy began to be studied u-ith an idea of derangemen 
of carbohydrate metabolism. One of tlie earliest papers on the subjec^t. 
was that of Dale3’, Pryde, and Walker,'" who found equivocal sugai 
values. Leimox, in his studies on blood .sugar in ^ 

tient'"-'" is of the opinion that the great majority of them shov n 
fundamental disturbance and that changes wlien they do 
the most part the result of coinulsive seizures ‘ ‘ "Insv 

Nielsen,’" however, found 90 per cent of his ca.scs of lodopalhic epi P-. 
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showing a tendency to hj^poglycemia, although he does not consider 
that this alone is sufficient to produce an attack. He is of tlic opinion 
that the determination of the fasting sugar level, or even tlie sugar 
tolerance in such a patient, gives insufficient grounds for making a 
diagnosis of hyperinsulinism. My experience is in accord with tliis at- 
titude. At the same time, it must not be forgotten that true hyper- 
iiLsulinism mimics idiopathic epilep.sy remarkably, and we have reported 
previously on cases so diagnosed. Tlic experience of Whipple and his 
coworkers” .along this line is dramatic. 

The mecluinism of the production of convulsive seizures in hypo- 
glycemia is as yet not fully understood. Wohlwilb” noticed ch.anges in 
ganglion cells as well as ameboid changes in glial cells. Terplan”- has 
verified these findings, noting e.specially changes in the occipital and 
frontal lobes and in the i.sland of Eeil and in the hippocampal gyrus. 
There was likewise considerable cerelmal edema, a finding tlnat might be 
used to explain occasional hypoglycemic headaches.’*” While post- 
mortem change must always be taken into consideration in the explana- 
tion of such pathologic findings,” experimental re.sults tend to corrobo- 
rate them. Grayzel” found that in rabbits those animals with hypo- 
glycemia without convulsions showed no lesions, while tho.se with con- 
vulsions prevented hypcrchromatic cells with corkscrew ])roccsses, and 
in those in which convulsions were most severe actual necrobiosis took 
place. The cells chiefly involved were particularly the i)yramidal cells 
of the third and fifth cortical layers. He suggests that these changes 
may be the result of anoxemia and i.sehemia following circulatory 
changes produced by the convulsive seizures. 

Olmsted and Logan demonstrated several years ago’” that insulin 
convulsions probably had their origin in the respiratory center and were 
the result of anoxemia, while IToline.s”’ showed that the consumption 
of oxygen in the gray matter was greater in the ]irescnec of glucose and 
W!is dci)endont upon the formation of lactic acid from glucase. These 
findings have been generally corroborated by Wortis.” The suited of 
tlie mechanism of the production of neurologic. .symj)toms in hyi)o- 
glycemia has been recently ade(|uately dLscu.s.sed by Dnmeshek and Mycr- 
son.” 

C’l.INirAI. TYRRS 

A dct.aileil discussion of I lie various clinical types that have been 
only recently described cannot be undertaken here. The reader is re- 
ferred to numerous excellent rc]iorls‘'’'’'‘^ for a full deserijition of various 
cases ns well as interpretations of the hypoglycemic state. 

Generally, hypoglycemia can he divided into two types, those eases 
associated with no demonstrable ]mncrcalic lesion and tliosc in which 
morphologic chani’i’s an' demonstrabh; in the iiancn'.'is. 
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during the hypoglycemic phase similar to those seen in coronary in- 
sufficiency during emotional stress. Tin's iias been observed by others.- 
The gastrointestinal manifestations are not so easily explained. Tliese 
vary from mild dppepsia to intense abdominal pain, often resulting 
m needless abdominal operations. In view of the fact that increased 
intestinal motility has been observed in tlie lij'poglycemie state, it is 
quite possible that the e.xplanation maj" rest liere. One of my earlier 
cases had had a previous cholecystectom3’- before he came to me and an- 
other an appendectomy. BickeP® observed two patients, one of whom 
presented the features characteristic of peptic ulcer and the other those 
of biliary colic. Both presented h.ypoglycemia and were relieved of their 
sj'mptoms with adequate dietary measures for this condition. Tliis 
aspect of the sj'mptomatologj' has reeentlj' been reviewed quite ade- 
quately by Harris.-* 


The neuropS3'ehiatric manifestations of this disease are most confus- 
ing. These may yary from diplopia and dizziness to personality changes, 
convulsions, and coma. Harris has recently reviewed these neurologic 
aspects"*' “ and states that hyperinsulinism may simulate any of the 
neuroses or psychoses. At the same time it must constantly be borne in 
mind that many of these ps3'choses likewise show alterations in sugar 
tolerance. AVhile emotional disturbances of a seycre nature in those 
people free from mental disease is frequently accompanied by hyper- 
gl3’’cemia, similar emotional disturbances in the mentally disordered usu- 
ally do not show this change.®** A yariet3' of mental disorders have been 
studied during the past few years and the reports for the most part 
are contradictory.®^'*- 'While mental deterioration has lieen observed in 
patients with severe hypoglycemia,'®®- '®® it does not follow that all pa- 
tients with severe mental deterioration and hypoglycemia present a 
causal relationship. At the present time this offers one of the most diffi- 
cult problems in differential diagnosis. If the mental disorder is sec- 
ondary to the hypoglycemia, marked improvement often follows adequate 
medical or surgical treatment. If the h3'pogl3'cemia is an associated part 
of the psychosis, such treatment is generally of little permanent benc- 


fit. 

Especially in the interi)retation of epileptic convulsions have diffi- 
culties been encountered. Shortly after it became apparent that over- 
dosage of insulin was associated with epileptiform seizures, patients with 
iodiopathic epilepsy began to be studied with an idea of dorangemen 
of carbohydrate metabolism. One of the earliest papers on the si^ect 
was that of Daley, Pryde, and Walker,'®* who found eq.moeal su ni 
values. Lennox, in his studies on blood .sugm- m 
tient'®®’'®® is of the opinion that the great ma.ioiit3 • 

fundamental disturbance and that cliange.s when ‘ ° 
the most part the result of convulsive seizures 

Nielsen '*" however, found 90 per cent of his cases of lodopathit ep P- . 
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interesting. Ordinarilj', it apparently aids in mobilizing sugar from the 
liver as do the adrenal medulla and the s 3 ’mpathetie nervous s.vstem. 
Beeause of this, when the thjwoid is removed in a normal animal, tliere 
is generallj* an increase in sugar tolerance and a definite sensitivity 
toward the action of insulin. In hj-peractive thju’oid states, such as 
Graves’ disease, the opposite is true. Occasionall.y in h.vpogl.vcemia, tliis 
glycogenolytic function of the tliju'oid maj' be necessaiy in tlie main- 
tenance of normal blood sugar levels, and at such times the lypogl.vcemic 
patient maj’’ present an increased basal metabolism and other signs of 
thyroid hj'peraetivit.y. Reeentlj' with W. H. Cole I have reported on 
clinical observations of this tj'pe with a brief review of the action of 
the th.vroid gland in this respect.^*'' The case reported b.v Aitken’"’' 
seems to fall in this group. The patient described bv Gilmour and 
Walton’=" is interesting in this re.spect, in view' of tiie fact that along 
with the nervous .s.vmptoms that wci'c present the basal metabolism was 
increased 20 per cent. After removal of an adenoma of the islet cell 
t.vpe w'ith relief of the hypoglj'ccmia, the basal metabolism fell to minus 
26 per cent, subsequenth' rising to minus 9 per cent. 

Men.strual h.vpogl.vcemia and lowered blood sugar valuas associated 
with various types of vegetative imbalance have been recently de- 
scribed.”'- ”5 

Besides these above hypogl.Vcemic .states obviously extrapanereatic in 
origin, there occurs a large group of patients presenting varying degrees 
of ln'])oglycemia in w-hieh no abnormality can be found cither in the 
pancreas or in an.v of the othci- endocrine glands or the liver. The 
origin of this carboh.vdratc imbalance is ditlicult to cx])lain at tlie jirosent 
time, just as is the origin of a large grou]) of cases of diabetes mcliitus. 
b'ntil more sensitive methods of difTercntial stud.v are devclojjcd, the 
interpretation of tlie origin of the lowered blood sugar will be difTicult. 
This is of great clinical importance in view of the fact that often some 
of these jiatients resemble clasel.v those with iianereatie i.slct h.vperiilasias. 

Three t.vpes of anatomic change have been described in the islets of 
bangerhans in patients with severe hyiiogl.vcemia. The first of these 
is one of generalized hypcrtroiih.v and h.viierjilasia of the islet ti.ssue. 
In most of the iiatients so de.scribed. the lesion has been found shoi-tbv 
after birth or in infanc.v and has often been iire.sent in the offspring of 
diabetic mothers. This is interesting in consideration of the fact that 
Beiisley demonstrated a number of .veai-s ago that in cases of dire neces- 
sit.v additional islet ti.ssue conhl be formed from n-generating ducts. 
I'kiiiher evidence that this byperjilasia is a compensaloiy ])henomenon 
can be seen in the rajiidit.v with which such b.vpoglycemic infants devi-lop 
a stabilized earbobyilrate metabolism bdhnving the institution of suit- 
able dietary measures. 

Another type of organic change seen in the jianereas in hypo-glveemia 
is that of tlie so-called adenoma which is generally <-om[)osed of beta 
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In the first group, juvenile lij^pogtyeemia has received cojisiderahJe 
attention during the past few years. Because of tlie frequency of com 
vulsions in ehildliood, efforts were made relatively earlj' to establish 
some relationship witii altered carbohydrate metabolism. Often this 
could not be, done. At the same time, autopsy reports of diffuse lyqier- 
plasia of the islet tissue began to appear in the literature just as did 
examples of congenital aplasia of the islets of Langerhans.®'’ Others 
have appeared since those described in earlier reviews of the subject.^""' 
Just as these eases began to be recognized earlier, so itisny of them have 
been treated sueeessfully with adequate dietary measures. Especially 
has this been true of those infants born of diabetic mothers, a situation 
that is becoming more frequent .since the advent of insulin. The effect 
of the ketogenic diet on the blood sugar of cliildren has been I’eeeiitl.y 
studied by Talbot and Bates’®^ and the entire subject of infantile h.vpo- 
glycemia reviewed b.v others.^®*"’®' Darrow’®® has observed two children 
with eonvulsions associated with hypoglycemia and mental deficiency 
with x-ray evidence of anatomic lesions in the brain. It is suggested 
that the disturbance in the regulation of the blood sugar may have its 
origin in the cerebral lesions. This recalls the dramatic case reported 
by Graham and Hartmann’®® in which an infant with mental deteriora- 
tion and a profound state of hypoglycemia that did not respond to 
dietary measures was greatly improved following subtotal resection of 
the pancreas. Congenital defects in the glycogen mechanism of the liver 
are likewise responsible for hypoglycemic states in infants. The first of 
these, described bj^ von Gierke”® as hepatonephromegalia glyeogeniea, 
is probably the result of the inability of the liver to discharge glycogen. 
An opposite condition, the failure of the liver to convert glucose to glyco- 
gen, with a resultant fatty infiltration of the liver has likewise been 
reeentl}' described.”’ 


In the adult, hypoglycemia resulting from various hepatic disorders 
is well known. Primary carcinoma of the liver,’””” various types of 
atrophy of the liver,”®'’” fatty infiltration,”® and toxic hepatitis follow- 
ing the administration of neoarsphenamine have been recently reported. 
Interestingly enough, however, thrombosis of the hepatic artery in a 
diabetic patient has been followed by a sudden marked resistance to 
insulin ”® This could possibly be explained on tlie basis of tlic associated 
gangrene of the pylorus that was present and the associated toxemia 
The presence of hypoglycemia in such hepatic disorders ' 

concomitant finding, fonnd with other evidence of severe hver insnf - 

types are often not seen. The action of the th.vro.d gland i.s at 
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adenomas has been cultured in vitro suceessfullj^ Subsequent trans- 
plants of this cultured tissue into diabetic patients failed to produce 
clinical improvement in the diabetes.’®^ 

Because of tbe cytologic similarity of many of the benign growths 
to carcinoma, the diagnosis of malignant disease must be made with 
care. Before making such a diagnosis, we prefer to have present (1) 
invasion of the capsule associated with (2) invasion of blood vessels 
or with (3) metastases. 


DIAGNOSIS 

Since the symptoms produced by h 3 ’^poglycemia are caused b,v a low- 
ered level of sugar in the blood, it is of tbe utmost importance that 
the presence of such sj^mptoms be related directly to the h.vpogl.vcemia. 
The production of hypoglycemia, either with insulin or by fasting, offers 
an excellent opportunity to reproduce tlie s.rmptom-com]>]ex. 

Single fasting sugar determinations arc of little value. Even glucose 
tolerance curves are often confusing in their interpretation. In a re- 
cent study of the respiratory metabolism in byperinsulinism following 
the ingestion of glucose, Rabinowitch and Powler'"“ concluded that flat 
sugar curves were evidence of h\'perinsulini.sm. They draw attention 
to the fact that the type of curve obtained depends upon whether the 
converted gljmogcn is to be used for storage or oxidation, and this in 
turn is determined by the amount of gl.vcogen present in the liver 
before the glucose is ingested. 

Insulin tolerance tests have generally been within normal limits in 
those patients in whom tumors have been sub-sequcntly found. Abnormal 
sensitivity or resi.stance to insulin is liigbly suggestive of ext ra pancreatic 
origin of the hypoglycemia. This is likewise true of the action of 
adrenalin. Failure of adrenalin to elevate the level of sugar in the 
blood has generally been ascribed to lowered glycogen reserve in the 
liver. That this may not alwa.vs be tlie ease is suggested by the work of 
f''o])o and Itlarlvs,’''^ who found that in the absence of tlie anterior lobe 
of the h.vpopli.vsis the liver glycogen is not discharged in the u.sual 
manner. In an unpubli-sbcd olrservation in a patient with liypoglyccmia 
showing clinical evidence of anterior h.vpopliyseal insunieiene.v, liowever. 
1 found no dinVrence in the amount and rate in the glycogen discharge 
after the injection of adrenalin. It is Iiighl.v jirobable that, altliough 
there was hypoiihyseal insufTieiene.v jire.sent, this was not of a degree 
severe enough to produce the abnormality as deserilied above. A biUter 
explanation, bowt'ver, is offered in the recent results of Bussell and Cori.’" 
wlio have demonstrated that the difference in the gl.veogenolitie effect of 
adrenalin in the normal and hypophyseetomized animals is due to a di- 
minished rate of ahsor|>tion of the adrenalin from the .subeutaneous tissue 
in the hypoj)hyseetomized animal. In several instances I liave observed a 
•split action on the part of the adrenalin in the sense that the pressor effect. 
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cells or of cells tending to resemble this tj'pe. Whipple and Frantz' 
were able to collect 21 cases, in which this type of tumor was found at 
operation and 10 cases found at autopsy, all producing hypoglycemic 
symptoms. To this series I have been able to add 14 additional cases 
reported in the literature since then.'''''. Obviously, this by no 

means represents all of the instances that have , been observed. The 
lesion IS being encountered often enougli to prevent the reporting of 
numerous single cases that have been seen. 


Cancer of the islet cell type presents the most profound states of 
hypoglycemia that are encountered clinically. Evangelisti,”” in a fairly 
complete review of the literature, was able to collect only S cases to 
which he added a single ea.se. To add to this series, I have been able 
to collect 4 additional eascs,'«-»' This type of carcinoma is apparently 
extremely rare, and for tliis reason it is interesting to note its occurrence 
as well as that of the benign adenoma spontaneously in animals.''"’'''" 


PATHOLOGY 


The proper stud.v of the cellular changes in the islets of Langerhans 
as a rule requires more claliorate technical methods tlian are used in the 
ordinary study of pathologic tissue. Earlier studies on this aspect of the 
pancreas have been described by Beiisley'''® and a later, more brief but 
adequate review may be found in Cowdry’s recent Texthooh of Jlis- 
and in tiie article by Bagley."' There is definite need at the 
present time for more data on the individual cell types in the islets, 
especially in those patients in whom there is clinical evidence of hypo- 
glycemia, but in whom no tumors have been found. In one of my 
unpublished cases, there was an increase in the relative proportion of 
the alpha cells and in another there was a tendency to vacuolization of 
the beta cells, suggesting overwork. 


The c 3 dologic picture in adenomas of the islets has been described 
in detail by 0 ’Leary and mj-sclf'"” and bj’ Whipple and Frantz." Tlie 
tumors may be single or multiple. They vary in .size from a few milli- 
meters to manj. centimeters, but as a rule the.v tend to be umisually 
small. While generally encapsulated, this is not always true. When 
seen grossly in the panerea.s, the appearance is that of a localized, ele- 
vated, cyanotic area, at times resembling a hematoma. Microseopicnll.v, 
in our experience, the majority cell type, if not identical, iras clo.sel.> 
related to the beta cell in staining characteristics. Generally 
the toxicit.v of the tumor depends more upon the maturity of this c i ci - 
entiation toward the beta cell than it does upon the size of the turnon 
Degenerative and hemorrhagic areas are frequently encountercr , as i. 
liyalinization. We have seen this latter phenomenon f”!"' 

pletely replace such an adenoma. Interesting enough, the i.sict tissii 
removed from the normal pancreas, away from a functioning a( eno , 
is apparcntl.v normal in eveiy respect. Tissue from tvo is e c. 
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If no apparent tumor is present, the question of partial resection of 
the pancreas must be considei’ed. The reports of the efficacy of such 
a procedure are equivocal.^”®"’®^ As Roseoe Graham has pointed out,’^® 
it is quite possible for a pancreas wtli normal appearing islets anatom- 
ically to show on assay an insulin content that is much greater than 
normal. As a general rule, those instances in which less than one-half of 
the pancreas has been removed have been associated with unsatisfactoiy 
results. There arc many reports, however, in which a satisfactory re- 
sult has followed the extirpation of a larger amount of the pancreas. 
Whether the results here can be considei'ed in terms of proportion of the 
pancreas removed cannot be definitely determined until the accumula- 
tion of more complete data. The attitude at present cannot be dogmatic; 
however, the analogy of removal of pancreatic tissue in hypoglycemia 
to the giving of insulin in diabetes mellitns suggests that it is a question 
of dosage. Just as an insufficient amount of insulin in the treatment 
of diabetes mellitns is of little value, so removal of an insufficient amount 
of pancreatic tissue in hypoglycemia would be of little value, f'om- 
parison has been made in times pa.st with the thyroid gland in Graves’ 
disease. The accomplishment of adequate therapeutie results in the 
surgical treatment of hypci'functioning of the tiiyroid gland is most 
often a.ssociated with subtotal thyroidectomy. It was this conception 
that led Graham and Hartman’'’" to deliberately operate upon an infant 

order to remove an enormous amount of pancreas tissue. 

The operation of partial pancreatectomy is often ciuite difficult tech- 
nically, e.specially in adipose, hypersthenic types. The danger of in- 
.iury to the splenic vein is a definite one. Where thi.s has been done 
and ligation is necessary, if the spleen eannot be easily removed as has 
been suggested by Holman, collateral circulation may be established by 
•Scarifying the spleen and covering it with omentum. 

Tile presence of pancreatic cysts and fi.stnlas does not, as a rule, 
present a serious problem.’"" 

Any surgical procedure in wliieli the liver is di'ficient in glycogen 
may bo dangerous. Because of the freiiueney with which the glycogen 
re.scrve may be used up in the byj)oglyecmie iiatient. mneh care must 
he n.sed in this regard. Wliile this has been a clinical observation for 
sonic lime, the experimental worh of Ko.sterlitz"'* is csiiccially interest- 
ing. He noted tliat in the fed rat. where there is ample liver glycogen, 
a fall in blood ]u-e,ssnre below a critical point is aeeomjianied by liyjicr- 
glyeemia. Tn the fii.sled rat. however, with the liver glycogen redneed 
to a minimum, a fall in blood pressure below such a critical value is 
associated with a ra]>id decrease in fln‘ blond suuar level, juobablv 
due to tiie svqq>r<-.ssion of glneoneonenesis eonsiMnient to the f;dl in Ifiood 
pressure. Upon restoring the blood jiressnre to its normal level with 
acaeia or tdiiod transfusion, the normal sugar level is esf.abli.shi'd. 
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as evidenced by blood pressure readings and tlie pulse rate, did not neces- 
sarily parallel the glycogenolytic effect of tlie adrenalin. In none of these 
eases was there sufficient evidence of tumor to warrant exploration. 

The differentiation lietween the presence or absence of tumor cannot 
be made with any degree of certaintj^, at the present time, before opera- 
tion. In no ease m which tliere was considerable doubt as to the presence 
of tumor before operation have I encountered one at exploration. 


TREATMENT 


In consideration of the treatment of hypoglycemia, the conception of 
this condition as the antithesis of diabetes mellitus can again be used. 
Originally, medical therapy was directed at a higli carbohydrate diet. 
It was soon found, however, that while this was excellent tliei'ap.v for 


the acute shock, it eventually led to an increase in the earboliydrafo 
tolerance with resulting increase in the frequenej' and severity of the 
attacks. A diet relatively low in carbohydrates and high in fats was 
substituted with much better effect. Tlie action of such a diet on glucose 
tolerance has been described by Clark and Gveene.^^* John”'' added 
to such a regimen twenty units of insulin one-lialf hour after eacli meal 
with excellent results. It is his opinion that such treatment has but 
little effect on the anatomic type of liypoglycemia and tiius can be used 
as a means of differentiation from the functional type. Conn”''' has 
recently suggested the use of a high protein diet in tlie treatment of 
spontaneous hypoglycemia, based on the facts that it causes no hyper- 
glycemia and thus avoids excessive production of insulin and secondary 
hypoglj'.cemia ; it provides a source of glucose over a long period of 
time and thus allows severe cases further restriction of caibohydratcs 
than could otherwise be effected. 


With the rationalization of dietary treatment of tlie condition, tlie 
necessity of sui'gical intervention has become much less, just as has the 
use of similar dietaiy methods in the treatment of diabetes mellitus 
reduced the number of patients in Avhich the use of insulin is an ahsoliite 
necessity. There are times, liOAVCver, Avhen the u.se of large amounts of 
insulin is neeessaiw in diabetes, and likcAvise in hypoglycemia there aic 
times when tlie most carefully carried out dietary regimen is not suf- 
ficient. While x-ray therapy has been suggested,’''' most opinions favor 

surgical exploration in such cases. . • . , 

The surgical technique employed in such explorations is not cxlra- 
ordinarv and has been sufficiently described in many of the above re - 
erenees.' If a localized tumor is found, it is generally located cilhei 
in the tail or the body, tliongh not ncec.ssarily so. The head ol U'c 
pancreas should always be c.xplored, rcgardlc.ss of whether a . 

eneountered elsewhere or not. TJiere arc .several rciiorfs on recorU ot 
multiple tumons. 
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If no apparent tumor is present, the question of partial resection of 
the pancreas must he considered. The reports of the efficac.y of such 
a procedure are equivocal.^’®'^®- As Roseoe Graham has pointed out,’^® 
it is quite possible for a pancreas with normal appearing islets anatom- 
ically to show on assay an insulin content that is much greater tlian 
normal. As a general rule, tliose instances in which less than one-half of 
the pancreas has been removed have been associated with unsatisfactory 
results. There are many reports, however, in which a satisfactory re- 
sult has followed the extirpation of a larger amount of the pancreas. 
Wlietlier the results here can be considered in terms of proportion of the 
pancreas removed cannot be definitely determined until the accumula- 
tion of more complete data. The attitude at present cannot be dogmatic; 
however, the analogy of removal of pancreatic tissue in hypoglycemia 
to the giving of insulin in diabetes mellitus sugge.sts that it is a question 
of dosage. Just as an insufficient amount of insulin in the treatment 
of diabetes mellitus is of little value, so removal of an insufficient amount 
of pancreatic tis-suc in hj'poglyeemia would be of little value. Com- 
parison has been made in times past with the thyroid gland in Graves’ 
disease. The accomplishment of adequate therapeutic results in the 
surgical treatment of hvqicrfunctioning of the thyi-oid gland is most 
often as.sociated with subtotal thyroidectomy. It was this conception 
that led Graham and Hartman’"'’ to deliberately ojierate u))on an infant 
III order to remove an enormous amount of ])anereas tissue. 

The operation of partial panci'catcctomy is often (juitc difficult tech- 
nically, especially in adipose, hypcr.sfhenic types. The danger of in- 
.tury to the splenic vein is a definite one. Where this has been done 
and ligation is necessary, if the spleen cannot he easily removed as 1ms 
hocn .suggested by Holman, collateral circulation may be established by 
scarifying the spleen and covering it with omentum. 

The imcsence of pancreatic cysts and fistulas does not, as a rule, 
present, a serious problem.’"" 

Any .surgical ju-oeedure in which the liver is deficient in glycogen 
may he dangerous. Because of the fre(iueney with which the glycogen 
reserve may be used uji in the hypoglycemic jialient, much care must 
he used in this reg.ard. While this has been a clinic.al ob.sei-vation for 
some time, the exiierimental work of Kosterlitz'"* is especially interest- 
ing. He noted that in the fed rat. where there is anqde liver glvcogen. 
a fall in blood pre.ssnre below :i critical ))oint is acconqtanied by hyper- 
glycemia. 1)1 the fasted J'lit. howcvei-. with the liver glycogen i-educed 
to a minimum, a fall in blood pi-cs';ui-e below such a critical value is 
associated with a i-;ijiid ileci'casc in tin* blood sug.ar level, pi-ohablv 
due to (he suppi-e.ssion of gluconeogenc.sis consequent to tlie fall in blood 
Pivssni-e. Iqion restoring the blood pressure to its iiornud level witlj 
ac.aeia or blood ti-aiisfnsion. the normal sugar level is esiahlislicd. 
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as evidenced by blood pressure readings and tlie pulse rate, did not neces- 
sarily paraUel the glycogenolytic elifect of the adrenalin. In none of these 
cases was there sufficient evidence of tumor to warrant exploration. 

The differentiation between tlie presence or absence of tumor cannot 
be made with any degree of certainty, at the present time, before opera- 
tion. In no case in wliich there was considerable doubt as to the presence 
of tumor before operation have I encountered one at exploration. 


TREATMENT 


In consideration of tlie treatment of hypoglycemia, the conception of 
this condition as the antithesis of diabetes mcllitus can again be used. 
Originally, medical therapy was directed at a high carbohydrate diet. 
It was soon found, however, that while this was excellent therapy for 
the acute shock, it eventually led to an increase in tlie carbohydrate 
tolerance with resulting increase in the frequency and severity of the 
attacks. A diet relatively low in carbohydrates and high in fats was 
substituted with much better effect. The action of such a diet on glucose 
tolerance has been described by Clark and Greene.’®'' John'®® added 
to such a regimen twenty units of insulin one-half hour after each meal 
with excellent results. It is his opinion that sueli treatment has but 
little effect on the anatomic type of hypoglycemia and thus can bo used 
as a means of differentiation from the functional type. Conn'®® has 
recently suggested the use of a high protein diet in the treatment of 
spontaneous hypoglycemia, based on the facts that it causes no hyper- 
glycemia and thus avoids excessive production of insulin and secondary 
hypoglycemia; it provides a source of glucose over a long period of 
time and thus allows severe cases further restriction of carboliydi'ale.s 
than could otherwise be effected. 


With the rationalization of dietary treatment of the condilion, the 
necessity of surgical intervention has become much less, just as has the 
use of similar dietary methods in the treatment of diabetes mellitu.s 
reduced the number of patients in which the use of insulin is an absolute 
necessity. There are times, however, when the use of large amounts of 
insulin is neeessar3'^ in diabetes, and likewise in hj’'poglj cemia theie aio 
times when the most carefully carried out dietary regimen is not suf- 
ficient. While x-ray therapy has been suggested,'®' most opinions fa^oi 
surgical exploi’ation in such cases. _ 

The surgical technique emplo.vcd in such expoia n hove re f- 

ordinarv and has been sufficiently dc.seribed ni many ol he ^ 

erenens.' If a localized tumor is found, it 
in the tail or the body, though not iiecc.ssarily .so. The 
pancreas should alwa.vs be explored, rogardic.ss of whe hci . ■ ^ 

encountered elsewhere or not. There arc .several report.s on rr.coid 


multiple tumors. 
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If no apparent tumor is present, the question of partial resection of 
tlie pancreas must be considered. The reports of the efficacy of such 
a procedure ai’e equivocal.^°®‘^®- As Roscoe Graham has pointed out,'^® 
it is quite possible for a pancreas with normal appearing islets anatom- 
ically to show on assay an insulin content that is much greater than 
normal. As a general rule, those instances in which less than one-half of 
tlie pancreas has been removed have been associated with unsatisfactoiy 
I'c.sults. There are many reports, however, in which a satisfactory re- 
sult has followed the extirpation of a larger amount of the pancreas. 
Whether the results here can be considered in terms of proportion of the 
pancreas removed cannot be definitely determined until the accumula- 
fion of more complete data. The attitude at present cannot be dogmatic; 
however, the analogy of removal of pancreatic tis.sue in hypoglycemia 
to the giving of insulin in diabetes mellitus suggests that it is a question 
of dosage. Just as an insufficient amount of insulin in the treatment 
of diabetes mellitus is of little value, so i-emoval of an insufficient amount 
of pancreatic tissue in hjqioglyccmia would be of little value. Com- 
pari.son has been made in times past with the thyroid gland in Graves’ 
disease. The accomplishment of adequate therapeutic results in the 
surgical treatment of hyperfunctioning of the thyroid gland is most 
often a.ssociated with subtotal thyroidectomy. It was this conception 
tliat led Graham and Hartman’*"' to deliberately oiiorate upon an infant 
m order to remove an enormous amount of pancreas ti.s.snc. 

The operation of partial pancreatectomy is often (piite difileult tech- 
uically, especially in adipose, hypersthenic types. The danger of in- 
•IRr.v to the splenic vein is a definite one. Where this has been done 
and ligation is necessary, if the .spleen cannot be easily removed as inis 
been suggested by Holman, collateral circulation may bo established by 
scarifying the spleen and covering it with omentum. 

The presence of pancreatic cysts and fistulas does not, as a rule, 
present a serious problem.’*’' 

Any surgical procedure in which the liver is deficient in glycogen 
may bo dangerous. Because of the frciiucncy with whicii the glycogen 
re.scrvc may be used up in the hypoglycemic patient, much care must 
be used in this regard. While this has been a clinical observation for 
some time, the exjicrimental work of Kostcrlitz”'* is especially interest- 
iug. He noted that in the fed rat. where there is anqile liver glycomm, 
a fall in blood jiressure below a critical point is acconijianied by hyper- 
glycimiia. Tn the fasted rat. however, with the liver trlycogon reduced 
to a minimum, a fall in blood i»rcssurc below such a critical value is 
nss(H>iate<l with a rai)id decrease in the blooil suuar lev('l. ])robablv 
due to the su]ipr('-ssion of olncomsi^cnesis consciineut to the fall in blood 
pressure. Vjmn restorintr the blood jwisssure to its normal level with 
iK'ai'ia or blood Ir.ansfusion. the normal siigjir lend is establishcil 
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ctirc of prolapse. Many other operations were utilized as in the preriou.s scries. A 
compnri.son of the results obtained is pre.sented. 


The Continuous Auscultation of the Fetal Heart by Means of an Amplifying 
Stethoscope (Preliminary Report). By Dr. Harvey B. Matthews, Brooklyn, X. Y.: 
The importance of the continuous auscultation of the fetal heart is unquestionable. 
Early manifestations of fetal distress could be more often recognized if it were 
possible to continuou.sly auscultate the fetal heart. An amplifying stethoscope con- 
ducting the output through a loud speaker has been devised by means of which this 
can bo accomplished. After placing the receiving diaphragm over the fetal heart 
i.e., the area of the mother’s abdomen where the fetal heart is loudest, the operation is 
simple: plug in, tunc in, and listen. 


Symposium on Eclampsia; The Prevention of Eclampsia. By Prof. K. de Snoo, 
Utrecht, Holland ; The autlior presents his experience in over twenty-five years in 
2,000 women with toxemia. His theories concerning eclampsia are discussed and his 
routine treatment presented. Prenatal care inside and outside the clinics is pictured. 
In Holland the prenatal care out.side the clinics is chiefly in the hands of midwives 
who have learned to measure blood pres.«urc and to examine urine. There is a league 
for prenatal care wliich organizes and supervises the regular examinations. Tlie 
public in Holland has gradually been educated to expect prenatal care. In ]7.’i,000 
births, the mortality from eclampsia is approximately 1 in .SjOOO. 

An.algesia and Anesthesia and Their Bearing Upon the Problem of Shortened 
Labor. By Dr. Arthur H. Bill, Cleveland, Ohio: The conduct of painless labor is not 
an experiment and has not been such for the last twenty or twenty-live years. Labor 
may be made practically painlc.ss and delivery performed under anesthesia .safely 
for mother and child. Eome unfavorable re.sults of childbirth have been unjustly 
attributed to analgesia and anesthesia. The quc.stion today is not whether we can 
make labor painless, but what the proper choice of methods for accomplishing this 
should be. Xo single method will serve every case well and no single method is 
suitable for the conduct of the entire labor. A proper combination of methods is to 
1 h- jireferred. The combination depends upon the cimmeter of the labor, whether 
first stage or second st:igc, and whether the patient is :i primij):ira or a multipara. 
Urugs promoting analgesia or amnesia are essentially suilablc only for the first 
stage. I'he genenil anesthetics are to la- preferred for the se<‘ond stage and delivery: 
however, the latter may be Used during a varying ptirt of the first stage. From 
a strictly obstetric point of view, the genenil anesthetics are of two types, depend- 
ing upon whether they do or do not cause complete relaxation of the uterus. The 
aiivanlagcs of each are illustnited. A proper choice in the individual ease js im- 
Iiortant. I’ninicss labor ibs’s not lead to meddlesome interference. Often quite the 
opposite is true. The ts-st way to insure a spontaneous course of the first stage is 
to make it painless. lnterfer<’tirc is usmilly promoted by a desire to relieve suffer- 
ing. Till' birth may be s)>ontnneous or not, dcjs-nditig upon the judgment of the 
ob>tel rii ian more than upon the anesthesia. 


A Study of the Ilormon.il Content of Ov.arlan Cysts, By Dr. Fred L. Ad.alr, 

t hicago, lib: About 2uii sjss-imeiis of thiid ohtaintsl from evstie gi-nittil tumor* 
tone I»s-n stiiilied chiefiv for the pn— -nee Ilf estrogenic sub*tai)ce. Most of these 
tomot' tite inually ehi*-ed a« of omrian origin. The-*' finding* haie Ks-n compared 
"ilh lie- g»,,-s !,nd micr.i-copi- apjx-aran-e of the fluid* and tis'Uc. obtained at 
Ol-cralion. .Wom,- fluid, show it in high degr.*-* of cmi-entndirm and othe.'s show 
tie,* substance in »crv low coneensratton or r.ot at nil. This s,,e^,.<t* certain 

fluid, cnnt.ai.u M-. nmooni of tbi- .ab.t.ar,.-.. cnq-arabl.. iharpre.ent ' in other 
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SIXTY-SECOND ANNUAL fllEETING OF THE AMERICAN 
GYNECOLOGICAL SOCIETY 
SWAMPSCOTT, JIASS., MAY 31, JUNE 1 AND 2, 1937 
WiLijAJr J. DiECKSfANN, M.D,, Chicago, III, 

(From the Department of Ohstetrics and Gynecology, the University of Chicago) 

The Upper Pelvic Ploor, and Its Importance in Total Abdominal Hysterectomy. 
By Dr. Lillian K. P. Parrar, N'ew York, N. Y.: The term upper pelric floor is 
intended to include all the tissues attached to the cervical portion of the uterus in- 
cluding the nerves, l 3 -mphaties, blood vessels, and ureters laying in the broad liganicnt.s, 
the adjacent muscles -ivhich are adherent to the broad ligaments hy their fascial cover- 
ings and the muscles u-hich are attached to the vagina and thereby contribute to the 
support of the uterus. If a fecimique is followed in total abdominal Iiystoroctomy 
that is ver}’ similar to tiiat commonlj' emploj-ed in vaginal li)'stcrectom 3 -, the uterus 
niaj’ be removed with little injurj- to the upper pelvic floor and with good conservation 
of the supporting structures which remain. 


A Modification of the Le Fort Operation Which Greatly Increases Its Scope, 
By Dr. J. R. Goodall, Montreal, Quebec: The Lo Fort operation eonsi.sts of a 
marsupialization of the vagina to correct procidentia. It lias if.s well-defined limita- 
tions. It is restricted more or less to women past the menopause, and profcrablj' to 
elderlj- widows. In the present modification, it is imperative onlj- that tlio patient 
be sterile. The marsupialization is restricted to the vault of the vagina, descending 
a distance tliat will var,v with the vaginal capacitj*. The further narrowing of the 
vagina below this is continued bj- an anterior colporrlmjibj- and pcrineorrlmpbj-. The 
upper marsupialization forms an excellent point d’appui and docs not interfere wilti 
marital relations. The modification finds its best appiication following vagina! 
hysterectomy in complete procidentia. 


An Efficient Composite Operation for Uterine Prolapse, By Dr. Edw.trd H. 
Richardson, Baltimore, hid.: Complexity of the surgical problem presented by ad- 
vanced grade vaginal hernias was stressed. No single plan of reconstruefion surger.i 
lias been devised j-et that is applicable to all tj'pc.s. Indications varj" in the two age 
groups. Tliere was di.scussion of several factors involved and enumeration of the 
various operations commonl,v emploj'cd today with a brief discussion of the ratioii.il 
use and limitations of eacli.’ The need for a composite operation, if.s scope and ami 
were considered and the technique described. 


Prolapse of the Utenis— Shifting Trends in Treatment. By Dr, Joseph L. B.icr, 
Cliieago, HI.: During the years 1020 to 1935, inclusive, 221 operatwns for lyure 
of prolapse were perfonijed bv tbc stafT of jncluio ecf-c ' 

comparable series of 220 operations w.ns reported before tins ; 

the original series interposition was the operation of choice; whcrt.is, 'agm.i ' 
tom 3 ^.Sibited in the limrature current ten years ago led to I,”/;;:; 

tioB of r.agin.al hysterectomy ns the roetbod of choice at JlichncI Kei i-c 'l^pI . 
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cure of prolapse. Many other operations were utilized as in the previous series. A 
comparison of the results obtained is presented. 

The Continuous Auscultation of the Fetal Heart by Means of an Amplifying 
Stethoscope (Preliminary Report). By Dr. Harvey B. Matthews, Brooklyn, N. Y.: 
The importance of the continuous auscultation of the fetal heart is unquestionable. 
Early manifestations of fetal distress could be more often recognized if it were 
possible to continuously auscultate the fetal heart. An amplifying stethoscope con- 
ducting the output through a loud speaker has been devised by means of which this 
can be accomplished. After placing the receiving diaphragm over the fetal heart 
i.e., the area of the mother ’s abdomen where the fetal heart is loudest, the operation is 
simple: plug in, tune in, and listen. 

Symposium on Eclampsia: The Prevention of Eclampsia. By Prof. K. de Snoo, 
Utrecht, Holland: The author presents his experience in over twenty-five years in 
2,000 women with toxemia. His theories concerning eclampsia are discussed and his 
routine treatment presented. Prenatal care inside and outside the clinics is pictured. 
In Holland the prenatal care outside the clinics is chiefly in the hands of midwives 
who have learned to measure blood pressure and to examine urine. There is a league 
for prenatal care which organizes and supervises the regular examinations. The 
public in Holland has gradually been educated to expect prenatal care. In 175,000 
births, the mortality from eclampsia is approximately 1 in 3,000. 

Analgesia and Anesthesia and Their Bearing Upon the Problem of Shortened 
Labor. By Dr. Arthur H. BUI, Cleveland, Ohio: The conduct of painless labor is not 
an experiment and has not been such for the last twenty or twentj’-five years. Labor 
may be made practically painless and delivery performed under anesthesia safely 
for mother and child. Some unfavorable results of childbirth have been unjustly 
attributed to analgesia and anesthesia. The question today is not whether we can 
make labor painless, but what the proper choice of methods for accomplishing this 
should be. No single method will serve every' case well and no single method is 
suitable for the conduct of the entire labor. A proper combination of methods is to 
be preferred. The combination depends upon the character of the labor, whether 
fir.st stage or second stage, and whether the patient is a primipara or a multipara. 
Drugs promoting analgesia or amnesia are essentially suitable only for the first 
stage. The general anesthetics are to be preferred for the .second stage and delivery; 
however, the latter may be used during a varying part of the first stage. From 
a strictly obstetric point of view, the general anesthetics are of two types, depend- 
ing npon whether they do or do not cause complete relaxation of the uterus. The 
advantages of each are illustrated. A proper choice in the individual case is im- 
portant. Painless labor does not lead to meddlesome interference. Often quite the 
opposite is true. The best way to insure a spontaneous course of the first stage is 
to make it painless. Interference is usually promoted by a desire to relieve sutler- 
ing. The birth may bo spontaneous or not, depending upon the judgment of the 
obstetrician more than upon the ane.stlie.sia. 

A Study of the Hormonal Content of Ovarian Cysts. By Dr. Fred L. Adair, 
Chicago, 111.: About 200 specimens of fluid obtained from cystic genital tumors 
have been studied chiefly for the presence of estrogenic substance. Most of these 
tumors are usually classed as of ovarian origin. These findings have been compared 
with the gross and micro.scopic appearance of the fluids and tissues obtained at 
operation. Some fluids show it in high degrees of concentration and others show 
this sub.stance in very low concentration or not at all. This suggests that certain 
fluids contain an amount of this subst:ince comparable to that present in other 
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tissues and tliat it is probably extrinsic in origin. Other cysts appear to secrete 
tins estrogenic substance and it is therefore intrinsic in origin. 

Observations Pertinent to Gonadotropic Therapy in Gynecology. By Dr. Eobert 
A. Eoss, Durham, N. C.; Por the past six years Dr. Doss and his coworhers have 
studied oraries and endonietria of patients who had received injections of gonado- 
tropic principles. They were concerned originally with the possibility that some 
of the effects observed in animals might occur in the human. Later they have tried 
to e.xplain such parado.xes as instances of clinical improvement without significant 
histologic changes. Eecent studies have concerned primarily responses in anovulatory 
states. An attempt to employ the endometrium as an indicator of the levels of 
ovarian function has resulted in an alteration of their classification of endometrial 
patterns. These studies have suggested, in addition, an avenue which may help 
ascertain the required clinical dose of these preparations. Such a dose is influenced 
by i-arioiis factors which include the age of the patient, a.ssoeiatcd pelvic conditions, 
as well as individual tissue receptivity. 

The Clinical Significance of Endometrial Hyperplasia. By Dr. Eranklin L. 
Payne, Philadelphia, Pa.; The statement that endometrial hyperplasia does not 
necessitate abnormal uterine bleeding is proved in this study. The material consists 
of 496 premenopausal and 3S postmenopausal specimens of endometrial Jnqierplasia. 
Analysis of the premenopausal hj-perplasia group shows that abnormal uterine bleed- 
ing occurred in S5.2 per cent of the patients, the remainder having normal, scanty, 
or absent periods. The incidence of hjperplasia in the clinical conditions wliich are 
commonly associated with it and the incidence of abnormal bleeding in these condi- 
tions are shown. The association of fnndal malignancy with both pre- and post- 
menopausal hyperplasia is discussed. Analysis of the postmenopausal group shows 
hyperplasia to occur either with or without demonstrable pelvic pathology and often 
in the absence of uterine bleeding. 


An Dnusual Obstetrical Injury, Detaching Bladder and Urethra From the 
Symphysis Pubis and Causing Complete Epispadias. By Dr. Guy L. Hunner, 
Baltimore, JId.: A primipara, aged thirty-eight years, with adequate pelvic measure- 
ments, in a spontaneous delivery of an 8.5 pound boy, with E. 0. A. position, 
remained in the second stage of labor sixty-six hours. After complete dilatation of 
the cerr'ix and spontaneous rupture of the membranes, there was precipitate birth. 
Dr. Hunner described the injury, particularly to the urethra, as well as the subse- 
quent treatment and results. 

Presidential Address. By Dr. Fred J. Taussig, St. Louis, Jfo.: An c.'ccclloat 
resume of the history of eclampsia, to.xcmia of pregnancy, and prenatal care. 


Pregnancy Complicated by Ovarian Tumors. By Dr. Karl M. Wilson, Roche.stcr, 
AL Y.r Such tumors complicating pregnancy may at times cause no trouble, hut 
more often they are to he regarded as a serious menace. Formerly the mortality 
associated with this complication was high, but modern surgical methods have reduced 
this considerably. The principal dangers lie in abortion, torsion o f ic T” ® " 
the tumor, or tlie production of a mechanical ob.Aacle to labor. A • 

eight eases from the author’s .service is presented. In 

complications were noted. The most interesting group w the senes i.s found in ^ 
patients where removal of the tumor necessitated removal of the ' 

Tlicre is a discussion of the indications ami time for operation. Tic 
dcath.s in the .=eric.o. 
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Biologic and Clinical Import of Vulvovaginal Mycosis. By Dr. H. Close Hessel- 
tine, Chicago, 111.: A brief review was given. The variable incidences, methods of 
spread, and influence of physiologic states of the vulva and vagina were explained. 
Methods for identification of the medical monilia and cryptococci were discussed. 
The significance of the disease and a similarity of certain vulva mycoses to early 
stages of kraurosis were emphasized. Tables illustrated the fungicidal potency of 
element iodine and data showed the therapeutic value of potassium iodide-potassium 
iodate mixture in a neutral inert diluent. Some metabolic products from glucose by 
these fungi were suggested and an explanation %vas offered for a type of tissue 
reaction. 

The Etiology of Congenital Malformations in the Light of Biological Statistics. 
By Dr. Douglas P. Murphy, Philadelphia, Pa.: Dr. Murpliy presented observations 
on biological and other characteristics of a series of families possessing congenitallj- 
malformed children. He gave an evaluation of this material as it helps to explain the 
cause of congenital defects. 

Sarcoma of Uterus — Clinical and Pathologic Study of Fifty-Nine Cases. By 
Dr. Emil Novak, Baltimore, Md. : This paper was based on clinical and pathologic 
study of 59 cases of uterine sarcoma in a total of 26,973 case specimens in a twenty- 
five-year period. The series included 2 cases of sarcoma botryoides. Incidence, 
symptomatology, diagnosis, and end-results were discussed. Of 50 cases traced, 
12 were alive and well five or more years; 17 dead within one year after operation; 
the total five-year salvage was 30 per cent (15 cases). The paper was devoted 
chiefly to pathologic aspects, with discussion of liistogenesis, types, microscopic 
diagnosis, degrees of malignancy on basis of cell type and mitotic activity, etc. 
Application of these facts to general principles of treatment was presented. 

The Results of Conservatism in the Treatment of Premature Separation of the 
Normally Implanted Placenta. By Dr. Frederick C. Irving, Boston, Mass.: 
Material: 359 cases from the Boston Lying-In Hospital. 

1. External hemorrhage, 240 

A. Expectancy, rupture of the membranes, small doses of pituitary extract or 

dilating bag, 211; 3 deaths, 1.4 per cent 

B. Cesarean section, 29 cases; 1 death, 3.4 per cent 
Conservative measures give better results for the mother. 

2. Internal hemorrhage, 119 

A. Pelvic operative delivery, 16 cases; 3 deaths, 18.7 per cent 

B. Cesarean section, 69 cases; 10 deaths, 14.5 per cent 

C. Conservative measures, 34 cases 

Expectancy, 8; rupture of membranes, pack and .Spanish windlass, 20 
cases, 1 death ; rate for conservative treatment, 2.9 per cent 
Conservative measures have given % of the mortality of pelvic operative 
delivery and % of that of cesarean section. 


Erratum 

On page.s 570 and 571 of the October issue, in the article by Best and Hicken 
entitled “A Probnble Cause for the High Mortality Following Cholecvstostomv 
Cholecystognstrostoiny, and Cholecyst oduodenostomy in .Taundiced Patients,” Pig's 
2 .1 and 2 IS were printed upside down. 
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tissues and t)iat it is probably extrinsic in origin. Other cysts appear to .secrete 
tins estrogenic substance and it is therefore intrinsic in origin. 

Observations Pertinent to Gonadotropic Therapy in Gynecology. By Dr. Bobert 
A. Boss, Durham, N. C.; For the past si.x years Dr. Boss and his coivorkcrs have 
studied oraries and endonietria of patients- who liad received injections of gonado- 
tropic principles. They were concerned originally with the possibility that sonic 
of the effects observed in animals might occur in the human. Later they liave tried 
to e.vplain such paradoxes as instances of clinical improvement without significant 
histologic changes. Decent studies have concerned primarily responses in anovulatory 
states. An attempt to employ the endometrium as an indicator of the levels of 
ovarian function has resulted in an alteration of tlieir classification of endometrial 
patterns. These studies have suggested, in addition, an avenue which may help 
ascertain the required clinical dose of these preparations. Such a dose is influenced 
by various factors wliicli include the age of the patient, associated pelvic eoiidition.s, 
as well as individual tissue receptivity. 


The Clinical Significance of Endometrial Hyperplasia. By Dr. Pranklin D. 
Payne, Pliiladelphia, Pa.: The statement that endometrial hj-perplasia does not 
necessitate abnormal uterine bleeding is proved in this study. The material consists 
of 496 premenopausal and 3S postmenopausal specimens of endometrial iiyperplasin. 
Analysis of the premenopausal hyperplasia group shows tlint abnormal uterine bleed- 
ing occurred in 85.2 per cent of tlie patients, the remninder li.aving normal, scanty, 
or absent periods. The incidence of, hj'perplasia in the clinical conditions which are 
commonly associated witli it and the incidence of abnormal bleeding in these condi- 
tions are shown. The association of fundal malignancy with botli jire- and post- 
menopausal liyperplasia is discussed. Analysis of tlie postmenopausal group shows 
hyperplasia to occur either with or without demonstrable pelvic pathology and often 
in the absence of uterine bleeding. 


An Unusual Obstetrical Injury, Detaching Bladder and Urethra From the 
Symphysis Pubis and Causing Complete Epispadias. By Dr. Guy L. Hunnor, 
Baltimore, Md.-. A primipaia, aged thirty-eight years, with adequate pelvic measure- 
ments, in a spontaneous delivery of an S.5 pound hoy, witli R. 0. A. position, 
remained in the second stage of labor si.\ty-six hours. After complete dilatation of 
the cen-ix and spontaneous rupture of the membranes, there was jirccipitato birth. 
Dr. Hunner described the injury, particularly to the urethra, as well ns the subse- 
quent treatment and results. 

Presidential Address. By Dr. Fred J. Tanssig, St. Louis, Jfo.: An excellent 
resume of the history of eclampsia, toxemia of pregnancy, and prenatal cave. 


Pregnancy Complicated by Cvarian Tumors, By Dr. Karl M. Wilson, Rochester 
N. Y.: Such tumors co*niplic-''t«g PTegnaney may at times cause no f rouble, but 
more often they are to be regarded as a serious menace. Formerly the mor nlitv 
associated with this complication was high, but modern surgical 

this considerably. The principal dangers lie in abortion, torsion of the pedicle of 
turn" oMl c produerion of a meehnnicnl obstacle to labor. A senes o IwenO 
eight e!"; from the author's service is presented. In this ..mil! .^e.e.s all be a ve 

enmnlicafions were noted. The most interesting group in the scrie.s i.s found in t lO. 
conipbcafions nor necessitated removal of the corpu.s hileuw. 

deaths in the .series. 
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Discussing anesthesia for thyroid 
surgery at the Lahey Clinic, Sise‘ has 
stated; "Cyclopropane appears to offer 
the best anesthesia for thyroid surgery 
since it combines better than any other 
the two necessary factors, efficiency and 
low toxicity. It is also possible to use it 
■with abundant oxygen, and it lends 
itself better than any other gas to the 
carbon dioxide absorption method of 
anesthesia and to the use with it of 
helium.” 

The smooth, rapid induction, ease 
of control, quiet breathing and rapid 
recovery are other features w'hich com- 
mend the use of cyclopropane in thyroid 
Surgery. 

Squibb Cyclopropane, like all other 
products bearing the Squibb label, is 


subjected to elaborate chemical, phys- 
ical and biological tests to insure its 
purity and efficacy. For this reason it 
has been accepted by anesthetists 
throughout the country. 

Squibb Cyclopropane is supplied in 
30-, 75- and 200-gallon cylinders and 
in 2-, 6- and 25-gallon Amplons.* The 
30-gallon cylinders and the 2- and 6- 
gallon Amplons are especially suitable 
for portable machines. 

Note: Because of the great potency' of 
cyclopropane in low concentrations it is 
important that the anesthetist be thor- 
oughly familiar with the technique of its 
administration. 

For a booklet on Cyclopropane address 
Anesthetic Division, 743 Fifth Are., N, Y. 


ERiSccjiBB &, Sons, New York 

MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1850. 


' Si»r. I.. K. ; for Tliyroitl Stirgrry. /. Indiana State M. A, 30:1C0, April. 1937. 

• Amplon a iraile-matk of K. 11. Squil>Ii & Son«. 



Book Reviews 


A Manual of Operating Boom Procedures. By Almira W. Hoppe and Lucile Jf. 
Halver.son. Pp. 239. Minneapolis, 1937, The University of Minnesota Press. $2. 


This book IS a comprehensive, detailed guide ivith considerable merit for nur.ses 
internes, and surgeons. There is unquestionably a universal need for such a book 
and It should serve the purpose of reducing the confusion often present in operat- 
ing rooms in general because of the absence of information arranged in a svs- 
tematic way. The most commendable part of the book is a brief description 'of 
what IS to be accompUshed, as well as the steps of different operations. This in- 
formation should be of great value to the nurse, loading to proficiency of a higher 
degree in the operating room. This particular knowledge should bo of great value 
and applicable to any operating room. 

The immense amount of detail ns to instruments, sutures, etc., is of value to 
one particular group of surgeons, but since each surgeon has his own ideas and 
peculiarities, a more general outline of instruments, equipment, etc., would bo of 
more use to operating rooms in general. An outline indicating the typo of instru- 
ments, rather than instruments named for some doctor, when possible, would bo 
less confusing. 

This is a very creditable book and a very reasonable one. Any operating room 
would profit by the possession of this guide,, which may be and .should necessarily 
have to be modified to conform to local conditions and ideas. It is printed on 
only one side of the page so that .supplementary notes and chango.s may be con- 
veniently made. 


Wundheilung. By 'Wilhelm Lohr. Bp. 234, with 141 illustrations. Leipzig, 19.37. 
Johann Ambrosius Barth. 21 marks. 


Texts on the treatment of wounds, it might appear, would be quite unnecessary 
inasmuch as many of the general surgical texts are written about this central 
tenet. On the contrary, this fundamental concern of all surgeons is particularly 
deserving of monographic consideration. ITlicn a surgeon analyzes critically his 
success and failures in the management of acute pyogenic surgical infection.s, he 
cannot feel very arrogant over his nccoraplishnienfs; if ho is alive to what his 
role has been, it must occasion in him a sense of true humility. 

The author of this text has long had a keen interest in surgical infections and 
is the author of another text on anaerobic infeetion.s. In this nionograjih, Lohr 
discusses the various adaptations of the cod liver oil ointment dressings in the 
treatment of wounds, of which he is the author. All nho have tried the method 
undoubtedly have found some virtue in it. It is difficult to c.scape the impre.-^.sion, 
however, that the author credits it more than tlie method de.-^erves. 

The author rightfully stresses the great importance of conservation in the trea ■ 
meat of infections of the extremities. He indorses the Orr treatment of nciifc am 
clironic osteomyelitis and discusses in a conservative and orthodox manner t le 
matters of mechanical and chemical eteansinp of wounds as well as the place o 


drainfice in t/ie treatment of surgical infections. . i • 

This thoughtful consideration of wound management and surgical infections can 
be enthusiasticallv recommended to every surgeon for study. Hound Ireatinen 
once the chief occupation of the surgeon, merits his continued interest and eoneerii. 
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Discussing anesthesia for thyroid 
surgery at the Lahey Clinic, Sise* has 
stated: "Cyclopropane appears to offer 
the best anesthesia for thyroid surgery 
since it combines better than any other 
the two necessary factors, efficiency and 
low toxicity. It is also possible to use it 
with abundant oxygen, and it lends 
itself better than any other gas to the 
carbon dioxide absorption method of 
anesthesia and to the use with it of 
helium.” 

The smooth, rapid induction, ease 
of control, quiet breathing and rapid 
recovery are other features which com- 
mend the use of cyclopropane in thyroid 
Surgery. 

Squibb Cyclopropane, like all other 
products bearing the Squibb label, is 


subjected to elaborate chemical, phys- 
ical and biological tests to insure its 
purity and efficacy. For this reason it 
has been accepted by anesthetists 
throughout the country. 

Squibb Cyclopropane is supplied in 
30-, 75- and 200-gallon cylinders and 
in 2-, 6- and 25-gallon Amplons.* The 
30-gallon cylinders and the 2- and 6- 
gallon Amplons are especially suitable 
for portable machines. 

Note: Because of the great potency of 
cyclopropane in low concentrations it is 
important that the anesthetist be thor- 
oughly familiar with the teclinique of its 
administration. 

For a booklet on Cyclopropane address 
Anesthetic Division, 745 Fifth Are., N. Y. 


ERiSquibb ^ Sons, New York 

MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858. 




• I.. V. t for TItTroul Surjrrry, /. /n./ijna Stetr Jf. A, 30:180, April. 1937. 

• Amplon fl lTailr*matk of K. U. Squilih A Son«. 
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A Pioneer Book and its Author 


f E. HERTZLER, 

R?C.S^ " 

Professor of Surgery in the 
University of Kansas, 



The Technic of ♦ , , 

LOCAL ANESTHESIA 

Sixth Edition. 284 pages, 142 illustrations. Price $5.00. 

This work differs essentially from other books on local anesthesia in that it recommends 
the use of minimum amounts of solution, not because of safety, but because a more ac- 
curate technic is possible. The author advocates infiltrative anesthesia rather than regular 
blocking because constriction in vessels is secured thereby, which aids in exact anatomic 
operating. 

Contents: Drugs Employed, Technic of Administration. Minor Operations. Operations 
on the Scalp, the Cranium and Its Contents, Face, Jaw and Tongue, Ear and Mastoid. 
Injection of the Trifacial Nerve for Neuralgia. Block Dissection of Cervical Lymph 
Glands and of the Buccal Soft Parts. Operations on the Thyroid Gland, the Tonsils, 
Larynx and Trachea, the Mammary Gland, the Thorax, Lungs and Spine. Abdominal 
Operations. Paravertebral and Splanchnic Anesthesia. Sacral Blocking and Transsacral 
Anesthesia. Spinal Anesthesia. Operations on Inguinal and Femmal Hernias, Umbilical 
Hernias, Hernias of the Linea Alba and Scar Hernias; on the I^ms and the Scrotum 
and Its Contents; on the Urethra, Bladder and Prostate; on the Female Organs, about 
the Rectum; on the Upper and Lower Extremities. Intravenous Anesthesia. 


THE c. V. arosnr coaiPAxa' 

3525 ,plnc BIvil., St. Eonls, .510. 

Gentlemen: Send me Hertzlcr'.s new 
account. The price is ^,.00. 


f Sl-xtl. Edition of -LOC-AE AN-IESTUE.SIA.” rUnrflee mr 
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COOK COUNTY 

GRADUATE SCHOOL of MEDICINE 

(IN AFTIDIATION WITH COOK COUNTY HOSPITAL) 

Incorporated not for profit 


Announces continuous courses 


MEDICINE — Informal Course; Intensive 
Personal Courses; Special Courses. 

SUEGERY — General Courses One, Two, 
Three and Si.v Months; Two Weeks 
Intensive Course in Surgical Tech- 
nique with practice on living tissue; 
Clinical Course; Special Courses. 

GYNECOLOGY — ^Diagnostic Courses; 
Clinical Courses; Special Courses. 

PKACTUEES & TEAUMATIC SUB- 
GEEY — Informal Practical Course; 
Ten Day Intensive Course starting 
February 14th, 1938. 


OTOLARYNGOLOGY — Two AYeeks In- 
tensive Course starting April 4th, 
1938. . 

OPHTHALMOLOGY— Two Weeks In- 
tensive Course starting April ISth, 
1938; Personal Course in Refraction. 

UROLOGY — General Course T w o • 
Months; Intensive Course Two 
Weeks; Special Courses. 

CYSTOSCOPY— Ten Day Practical 

Course. 

GENERAL, INTENSH^E AND SPE- 
CIAL COURSES IN ALL 
BRANCHES OF MEDICINE AND 
SURGERY. 


Teaching Faculty — Attending Staff of 

COOK COUNTY HOSPITAL 

Address: Registrar, 427 South Honore Street, Chicago, Illinois 


TEELAWUKET 

RANCH 

(In Southwestern Colorado near Mesa 
Verde National Tark) 

It’s a fascinating and different life to 
“go western” — to ride with the cowmen 
in the mountains and “tune in” quickly 
to the workaday life of a big, 2,150-acre 
cattle ranch located amid the snow- 
capped peaks of the Rockies. Here also 
is rainbow trout fishing at its best, yet 
unspoiled and off the beaten path of 
tourist traffic. 

Tcelawuket enjoys as its guests many 
professional men and their families dur- 
ing the summer season, and invites you 
to write for information to: Tcelawuket 
Ranch, Bayfield, Colorado, or 4482 Wash- 
ington Bird., St. Louis, Mi.ssouri. 

-Uso hoys’ division, Rakciio JiIesa A’^ERUn 
rrhie/i operates, June SO to Sept. 1 


A Handsome Permanent 
Binder for ‘^Surgery'' 



ONLY 


The ONLY binder that opens 
flat as a bound book I Made 
of durable imitation leather, 
it will preserve your journals 
permanently. Each cover 
holds 6 issues (one volume). There 
arc two volumes a year. Do your 
own binding at home in a few 
I xt •, . instructions easy to fol- 

cojipon for full information and binder on 
lO-day free trial. 


MAtD COUPON TODAY 

I SUCKKRT 3LOOSK T.KAF COVKU CO 
j 234 IV. lAnrncd St.. iJctroU, Mlchlcnn 

I Wadrn for Surecr,- 

I for years 

I W'iU remit in 10 dajj or return' bln 
I Name 


I Address 
j City 


State 
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Out of the Ordinary 


ihere are niimj' conveational books on ob- 
stetiics books of outstaniilnK merit — but 
fliese tu-o clescribetl on tin’s page, arc out 
of the orilinar.v. Thc.v cover j>liases of ob- 
stetric work not ortlirmrily co\ereil in tbo 
conventional textbook— and tbe.v merit your 
consulerution because tJiey so tliorouRhly 
cover these special pJiases. Adilinrr these 
books to your library will not duplicate anv- 
i'w ^ niight already have on ob- 
stetrics-— for these books cox'er onl.\' fijc un- 
usual features — complications, emergencies 
and abortions. ‘ 


MANAGEMENT OF 

OBSTETRIC 

DIFFICULTIES 

By PAUL, TITUS, JI.D., Obstetrician 
and Gynecologist to tlie St. Margaret 
Memorial Hospital, Pittsburgli. SIO 
pages, 314 Illustrations, 4 color plates. 
Price, 5S.50. 

This book gives practical help. For example: 
It outlines tiio treatment for severe grades of 
nausea and vomiting of pregnanc.r; it tells 
how to treat eclampsia, Iiow to meet medical 
complications; how to prepare the patient’s 
surroundings in the home. It provides quicldy 
available, organized information to help you in 
early recognition and prevention of obstetric 
difSculties and to aid you in dealing wifli com- 
plications when they arise. Emergencies must 
be promptly met, and Dr, Titus’ book is 
planned to supplement your knowledge and ex- 
perience and to help you solve unusual prob- 
lems. Detailed information is given to all the 
various complications that might possibly come 
up in a general obstetric practice. Abnormal 
conditions and operative procedures are clearly 
explained; treatments are given; illustrations 
arc profuse. 


ABORTION- 

Spontaneous and Induced 

By FREDERICK J. TAUSSIG, M.D., 
F.A.C.S., Professor of Clinical Obstetrics 
ami Clinical Gynecology, 'Washington 
University. r>30 pnges, 340 iUx)strrttionj>. 
Price, 3 : 7 . 50 . 

Although one out of every throe or four preg- 
nancies terminates in abortion, only about one- 
twcnllcth of the space in books Is ordinarily de- 
voted to its consideration. ThI.s is the book 
in any language to cover AUh the wcillcn} as- 
pects of abortion. First tlie history and back- 
ground of abortion are given. Tiion folion'.'^ a 
description of the ethnologic var/atfon.s in the 
practice of abortion, demonstrating how wide Is 
Its spread among .savages and civilized people, 
A chapter on nbortlon In nnimnl.s is inchulo<l. 
Then the fundamental medical oue.stlons in- 
volved arc considered, such ns anatomy of early 
pregnancy, etiology, pathology, mochanlsm, 
symptoms, diagnosis, pre\’eation, and the treat- 
ment of abortion and its compPeatlons. Then 
are given chaptor.s dealing wltli the medical 
aspcctvS of legally induced or therapeutic abor- 
tion, Its Indication and technique: preventive 
measures; and the methods und accldentn of 
illegally induced ahortion. Finnlly, the social, 
economic, and religious aspects of ltidue<'d abor- 
tion arc discussed. 


THE C. V. ^rOSBV r03rPA>'Y 
3535 Pine Blvd., Sf. Eoids, 5Io. 

Gentlemen; Send me the books checked with (X>, charging niy nemtiiiL 

a Titus— "Management of Obstetric Dimcultles”^ — - 

Q Taussig — "Abortion — Spontaneous and Indnci-d" 


Ur. 


Address 
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Editors; ALTON OCHSNER, M.D., 1430 Tulane Ave., New Orleans. La., and OWEN 
H. WANGENSTEEN. M.D.. University Hospitals, Minneapolis, Minn. 

Associate Editors: ALFRED BLALOCK, M.D.. Vanderbilt University Hospital. 
Nashville, Tenn., and WILLIAM F. RIENHOFF, Jr., M.D.. 1201 N. Calvert St.. 
Baltimore, Md. 

Published by THE C. V. MOSBY COMPANY, 3525 Pine Blvd., St. Louis, U.S.A. 

Great Britain Agents: Henry Kimpton, Ltd., 203 High Holborn, London, W.C.l. 
Entered at the Post Office at St. Louis, Mo., as Second-Class Matter. 


Published Monthly. Subscriptions may begin at any time. 


Editorinl Communications 

Original Communications. — This Journal Invites concise original articles of new 
matter in the broad field of clinical and experimental surgery. Descriptions of new 
technics and methods are welcomed. Articles are accepted for publication with the 
Understanding that they are contributed solely to SURGERY. 

Manuscripts submitted for publication may be sent to Dr. Alton Ochsner, 1430 
Tulane Avenue, New Orleans, Louisiana, or to Dr. Owen H. Wangensteen, University 
Hospitals, Minneapolis, Minnesota. 

Neither the editors nor the publishers accept responsibility tor the views and 
statements of authors expressed in their communications. 

Translations. — Manuscripts written in a foreign language, if found suitable for 
Publication, will be translated without coat to the author. 

Manuscripts. — ^Manuscripts should be typewritten on one side of the paper only, 
with double spacing and liberal margins. References should be placed at the 
end of the article and should conform to the style of the Quarterly Cumulative 
Index Medicus; viz., name of author, title of article, and name of periodical with 
volume, page, and year. Illustrations accompanying manuscripts should be 
numbered, provided with suitable legends, and marked on margin or back with 
the author’s name. 

Authors should indicate on the manuscript the approximate position of text 
figures. The original drawings, not photographs of them, should accompany the 
manuscript. 

IlIuBtratlons. — A reasonable number of half-tone illustrations will be reproduced 
free of cost to the author, but special arrangements must be made with the editors 
for color plates, elaborate tables or extra Illustrations. Copy for zinc cuts (such 
as pen drawings and charts) should be drawn and lettered only in India Ink. or 
black typewriter ribbon (when the typewriter Is used), as ordinary blue Ink or 
colors will not reproduce. Only good photographic prints or drawings should be 
supplied for half-tone work. 

Exchanges. — Contributions, letters, exchanges, reprints, and all other com- 
munications relating to SURGERY should be sent to one of the editors, 

Kovlow of Books. — Books and monographs, native and foreign, will be reviewed 
according to their merits and as space permits. Books may be sent to Dr. Owen 
H. Wangensteen, University Hospitals, Minneapolis. Minn. 

Reprints. — Reprints of articles published among "Original Communications" must 
be ordered directly through the publishers. The C. V. Mosby Co., 3523 Pine Blvd., 
St. Louis, U.S.A., who will send their schedule of prices. 


Business Communications 

Business Communientions. — All communications in regard to advertising sub- 
scriptions, change of address, etc., should be addressed to the publishers. The C. 
V. Slosby Company, 3523 Pine Blvd., St. Louis. Mo. 

Subscription Itiitcs. — Single copies. S.5 cents. To nnv place in the United States 
and its Possessions and the Pan-American Countries, $10.00 per year In advance 
To Canada. $10.5(1, and under foreign postage, $11.00. Includes two volumes a venr' 
January and July. jeo*. 

Rcmitlanccs. — Remittances for subscriptions should be made by check droft 
Tim Moab^-'’cr letter, payable to the publishers! 

Change of Address. — The publishers should be advised of chance at 
addmss about fifteen days before the date of Issue, with both new and old add^^s'^es 

Nonrccelpt of Copies.— Complaints for nonreceipt of conies nr rcourrt, e- 
numbers must be received on or before the loth of the month 

otherwise tlie supply Is likely to be exhausted, preceding publication; 

Advertisements.— Only articles of known scicnlinc value rriii u. i 
Forms close tenth of montli preceding date of Issue .Blven space, 

sizes on application. ® -A^dverOsing rates and page 
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RINGING IN HEAim... 


and protection ogainst tuberculosis 


THE 1937 CHRISTMAS SEALS 


BUY and 



USE them 


The NationaL State, end Local Tuberculosis Associations in the United States 
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oAn Invitation ... 

To Physicians Planning to Attend the 
Southern Medical Meeting In New 
Orleans, Nov. 30 — Dec. 3 

Physicians attending the New Orleans session of the Southern Medical Association, 
November 30 to December 3, 1937, are cordially invited to make the Mosby Booths, 
Nos. 69, 70, their headquarters. Enjoy the comfortable chairs. Browse through the 
new Mosby books. Meet your friends there. 

A visit to the Mosby Booth will give you an opportunity to carefully look over the 
new 1937 publications — many on .display for the first time. Ask to see these new 
books. Sit down and read them. You will be particularly interested in Horsley- 
Bigger “Operative Surgery” ; the new Second Edition of Key-Conwell “Fractures” ; 
the new edition of Hertzler “Local Anesthesia”; the new Synopsis Books; Shands 
“Orthopedic Surgery”; Volume 2 of Duke-Elder “Textbook of Ophthalmology”; 
Hollander “Physical Therapeutic Methods in Otolaryngology”; Clark “Emotional 
Adjustment in Marriage”; Mason “Why We Do It”; Eagle ■ “Laboratory Diagnosis 
of Syphilis”; Koll “Medical Urology”; the new Sixth Edition of Clendening “Meth- 
ods of Treatment”; Sutton “Physical Diagnosis”; Mansfield “Materia Medica, 
Toxicology and Pharmacognosy.” 

THE C. V. MOSBY COMPANY 

ST. LOUIS, MISSOURI 


FIGHT CANCER WITH KNOWLEDGE . . 

Under this slogan the women of America are uniting in the first 
national campaign to fight cancer and its allies, fear and ignorance — 
uniting in a mighty effort to save human life. 

Cancer can be cured if discovered in time. Perhaps as many as 
half the 140,000 persons who die of it each year can be saved by the 
spread of truth and knowledge. 

March imth w /;/ this great Crusade! 


WHAT YOU CAN DO TO HELP 

Enlist in the Women’s Field Army. 
Send $1 to the American Society 
for the Control of Cancer todaj’. 
Seventy cents of your dollar will 
be spent by your State Division in 
cancer control work. 


WOMEN'S FIELD ARMY 

American Society for the Control of Cancer 

1250 Sixth Avenue, New York City 
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A.rticles to appear in early issues of 

SURQERY 


A BEPORT ON THE VaI.UE OF THE BLEEinNO TiME TEST ANl. THE USE OF VlOSTFKOI 

IN Cases OF Obstructive Jaunihce. 'io!>ih.oi- 

By Floyd Boys, M.D., Ann Arbor, llich. 

Stenosis of the Large Bowel Bue to Amebiasis 

By Frederick Cliristopher, B.S., M.D., Evanston, III. 

Acute Appendicitis. 

By A. Strauss, M.T)., and .Toseidi Tomarkin, II.D., Cleveland, Ohio. 

Bone Metastases fko.m Carcinoma of the Stomach. 

By Stanley E. Lawton, II.B., Chicago, 111. 

Experimental Study of the Behavior of Free Fat Tran.spi.a.vts. 

By Charles E. Gurney, JI.IX, Rochester, Alinii. 

Diaphragmatic Hernia in Infants; Surgical Treatment 'with Usf of Bfnvl 
Fascia. 

By Joseph Weinberg, M.D., Omaha, Nebr. 

The Effect of Anesthesia on Hepatic Function. 

By Frank P. Coleman, JI.D., Ann Arbor, Hich. 

Abnormal Prominence of the Ears: A Method of Be.vdjust.mf.nt. 

By John Staige Davi.s, M.IX, and Edward A. Kitlow.«ki, M.D., Baltimore, Aid. 
Psoas Abscess of the Appendi.v. 

By Horace McCorkle, M.D., San Francisco, Calif., and Jean Stevenson, M.D., 
Cincinnati, Oiiio. 

Subcutaneous Emphyse.ma Associated with PiatrORATED Peptic Ulcei:. 

By Horace McCorkle, M.l)., San Francisco, Calif., and .loan Stevenson, M.l)., 
Cincinnati, Ohio. 

A HISTOLOGIC Study of the Intestine Proximal to Caf.cinoma of the Right Side 
OF THE Colon Associated ivith Anemia. 

By C. Stuart Welch, M.D., Charles W. Mayo, JI.D., and E. G. li’akofield, M.D., 
Bochestcr, Minn. 

The Modern Treataient of A'aricose A'ein.s. 

By Alton Ochsner, AI.D., and Howard B. Malmrncr, M.U., New Orleans, ba. 

The Cytologic Besponse oi the J’eritonf.al Fi.itd to (’ei:tain Sudstanck.s. 

By Sam F. Seeley, Oapttiin, Medical Corps, United States .Army, George .M. 
Higgins, Ph.D., and Frank C. Mann. M.D., Bochestcr, Minn. 

The Effect of Carbon jArc Radhtion on AVound Ukaling. 

By H. Morrow Sweeney, Ph.D.. Now Orlean.s, ba. 

Splenectomy. 

Bv E. L. Eliason, M.D., Pliiladeljihia, Pa. 

Choice of Anf..stiietic Agent.s and MPritons of TttF.ti: AnittNisTi:.\TioN foi; I)i.uu:tic 

By DoMld^E. Hale, M.l’., Butte. Mont., and Rall>h M. Tovell. M.D., Viiilfonl, 
Conn. 

SrON’TAkVFOrs CLOSll:r: ok AKTKUIOVpOKS FiSTCLAS, 

By Clarenco E. Bird, Bouisvilif*, Kr, 

Artl.''.™' cSi's.'.)., .V. n.nvl„. >u.„ C- 

The Use of Zinc Peroxide in Micro.veropiiiijc Infeitio.ns. 

‘bv J. E. RJioad.s, Abl’., Philadell>hia, Pa. 

p. G. AA'akeley, D.Sc.. F.R.atL F.rt.S.E.. and iMbH., Atkin.,,,. M.O,. 
Imndon, England. 

.-SOME E.\-rERIMr..NT.\r, ODSERVATIOX.S Kr.LATI.VG TO UWCER tl. J’.ILV. 

I?<d)Cit M. ^^oorc, M.TX. Oalvo^tcn, T«‘x. 
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The Western Journal of Surgery, 
Obstetrics and Gynecology 

Official for 

THE PACIFIC COAST SURGICAL ASSOCIATION 
and 

THE PACIFIC COAST SOCIETY OF OBSTETRICS AND GYNECOLOGY 
Focuses Special Accomplishment of Western Organizations 
Gives liberal space to 

Original Papers — ^Discussions — Clinical Procedure — ^Professional Arts — Edito- 
rials — Book Reviews — Abstracts of Current Literature 

Indispensable to specialists and practitioners who insist on 
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9 The basic reqiiirernent of mod- 
ern surgery is asepsis. Th<J choice 
of a suitable antiseptic is hardly 
less important than cleanliness 
and proper handling of instru- 
ments and supplies. 

Bactericidal action may be ob- 
tained -NV'ithout undue tissue 
damage by the use of 'Merfliio- 
late’ (Sodium Ethyl Mcrcuri Thio- 
salicylate, Lilly). This antiseptic 
is suitable for all surgical indica- 
tions and may be used to advan- 


tage in both clean and contam- 
inated wounds. 

Tincture ’’Mcrthiolate,' an alco- 
hol -acetone-aqueous solution, 
1:1,000, is recommended for pre- 
operative preparation of the in- 
tact skin. 

Solution 'Mcrthiolate,’ an iso- 
tonic aqueous dilution, is sug- 
gested for open woimds and for 
application in body cavities. 

Stqqdicd in four-ounce and one- 
pint bottles. 
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y BACTERIAL INFECTIONS 


R arely has such intense and general interest been displayed in a new medical 
discovery as in the chemotherapy oi bacterial infections with Prontosil and 
Prontylin. This is attested by the constantly increasing number of published reports and the 
frequent discussions at medical meetings. 


—The advent of Prontosil and Prontylin has effected a 
radical change in the treatment of hemolytic strepto- 
coccus infections, especially puerperal septicemia, 
peritonitis, erysipelas, meningitis, scarlet fever, mastoiditis and septic sore throat. Even in serious 
cases, the acute symptoms rapidly subside, blood cultures become negative, and complications 
are less frequent. Prontosil and Prontylin have also proved effective in meningococcus meningitis. 


1% 




—Strikingly favorable results are being reported in gon- 
orrhea, including acute, subacute and chronic anterior 
and posterior urethritis, inguinal adenitis, seminal vesic- 
ulitis, epididymitis and prostatitis. The response to this effective chemotherapy is manifested 
by the disappearance of urethral discharge and gonococci in less than a week and the prevention 
of extension. In gonorrheal urethritis and vulvovaginitis of children the results are highly 
satisfactory. 


—There is substantial clinical evidence that Prontylin 
in adequate doses has a specific action on the bacteria 
which commonly cause urinary infection, such as the 
colon, aerogenes and dysentery bacilli. Previous acidification of the urine appears unnecessary. 



HOW SUPPLIED—Pronlosil Storilo Solution (2,5 per cent), 
ompulos of S cc.. boxes of S and 50; ampules of 10 cc.* 
boxes of 5; bottles of SO cc. vrtth rubber diaphragm 
stopper, 

Prontylin tablets of 5 grains and IVi grains, bottles of 25, 
100 end 1000; ropurlfiod powder, bottles of 1 02 . 

Dotaifed iilcraluro on request. 

• 

WINTHROP 

CHEMICAL COMPANY. INC. 

Phormoceuticcls of merit for Ihc physician 

Krw Yonr. k. y, Windsor, out. 

rectorlMt Rensteloer. N. Y.— Wladsor, Ont 


PRONTOSIL 


Tiod.moik Beij. U. S. Pat. OH. S Canada 
Diiodium 4-BuIfainldo-ph8nyl-2.aio-7^icelyl. 
amino-l-hydroiynaphlhalene 3.6.dI»ul(onate 

SOLUTION FOR INJECTION 


PRONTYLIN 


Trademark 

■Brand of SULFANILAMIDE. 

p-Ainiaob«ixx«ne»ulfohiiald* 
TABLETS FOR ORAL USE 


550 M 
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DRAINS 

FOR EVERY PURPOSE 

Clay-Adams provides drains and cathe- 
ters for every purpose. Those illustrated 
are the famous RUSCH brand. Made of 
fresh, red Para rubber, they will give long 
service, withstanding repeated steriliza- 
tion. Glass moulded, satin smooth finish. 
At your dealer (send us his name if he 
cannot supply you). 

A COMPLETE CATALOG ILLUSTRAT- 
ING A FULL LINE OF DRAINS AND 
CATHETERS WILL BE SENT UPON RE- 
QUEST. ASK FOR CATALOG No. 33X. 


C L AY” A PAM S 


25 EAST 26th STREET, NEW YORK ^ 


r 


A Valuable Aid in the Technique of Surgery 

Due to its non-capillarity, absence of acids and 
irritants— Champion Serum-Proof Sutures assure rapid 
healing. Because of the impregnation the growth of 
any possible contamination is definitely retarded. 
Serum-Proof Silk is safe ... no trouble from infections 
. . . fewer post-operative disruptions . . . Quicker 
wound healing . . . Impervious to Serum. 

Champion Serum-Proof Sutures have passed the 
most rigid reguirements of Surgical Science with 
outstanding results. 

Froo Operating Longths on Request “ Stato Sizes Desired 

FOREIGN SALES AGENCIES AVAILABLE 

eUDEBROD BROS. SILK CO. 

Founded 1B70 PHILADELPHIA, PA. 



NEW YORK 


CHICAGO 


LOS ANGELES 


BALITMORE 
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DRAINS 

FOR EVERY PURPOSE 

Clay-Adams provides drains and caiHe- 
+ers for every purpose. Those illusfrafed 
are fbe famous RUSCH brand. Made of 
fresh, red Para rubber, fhey will give long 
service, withstanding repeated steriliza- 
tion. Glass moulded, satin smooth finish. 
At your dealer (send us his name if he 
cannot supply you), 

A COMPLETE CATALOG ILLUSTRAT- 
ING A FULL LINE OF DRAINS AND 
CATHETERS WILL BE SENT UPON RE- 
QUEST. ASK FOR CATALOG No. 33X. 


CLAY-ADAMS COj^'S 


25 EAST 26th STREET. NEW YORK^ 
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A Valuable Aid in the Technique of Surgery 

Due to its non-capillarity, absence of acids and 
irritants— ChampionSerum-ProofSutures assure rapid 
healing. Because of the impregnation the growth of 
any possible contamination is definitely retarded. 
Serum-Proof Silk is safe ... no trouble from infections 
. . . fewer post-operative disruptions . . . Quicker 
wound healing . . . Impervious to Serum. 

Champion Serum-Proof Sutures have passed the 
most rigid requirements of Surgical Science with 
outstanding results. 

Freo Oporatlny on Roquofl Slzv> 

FOHEIGN SALES AGENCIES AVAILABLE 

eUDEBIiOO BROS. Sllli CO. 

rotinded 1870 PHILADELPHIA. PA. 

NEW YORK CHICAGO LOS ANGELES BALITMORE 




ADVERTISEMENTS 


5 



RECULATION 


Regulation of the daily program, espe- 
cially diet and exercise is beneficial, to 
normal bowel movement and in some 
cases of constipation serves as suffi- 
cient treatment. Others require addi- 
tional aid to facilitate regular evacua- 
tion When an adjunct to diet 

and exercise is required, as it often is, 
Petrolagar provides a mild but effec- 


tive treatment. Its miscible properties 
make it easier to take and more effec- 
tive than plain mineral oil. Further, by 
• softening the feces Petrolagar induces 
large, well formed stools which are 
easy to evacuate. The five types of 
Petrolagar afford a choice of medica- 
tion adaptable to the individual patient. 
Petrolagar Laboratories, Inc., Chicago 


PetrolagoT is a znocbazucal emulsion of pure liquid poUolatum (65% by vol- 
ume) end egar-agar. Accepted by the Council on Phermecy end Chem- 
istry ol the American Medical Association tor the treatment ot constipation. 
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OPERATIVE PROCEDURE . . . • • LXXIII 
Operative TreatmetJt of Pilonidal Sinus 



Absolute sterilization by beat, without impairment of tensile strengtli, is the daily 
production standard of Etbicon Svitures. As taken from the sterile tubes, they 
possess more tensile strength than is retjuired to ligate the largest human blood 
vessel or to suture the densest human tissue. Ethicon Sutures are produced by 
exclusive procedures, from the raw material to the final staae of packasing and 
inspection in our laboratories. They are supple, smooth and uniform. 


ETHICON 

JOJJN-SON & JoriNSON, 
MASVF.\cTvnt:iu 


N0N-B01L.\BLE 
CATGUT 

NEW BRUNSWICK, N. J., CHICAGO, ILL. 

S OF SVItaiCAl. SUTURES SI.\CE JSS7 
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VINETHENE 


REG. U. S. PAT. OFP. 


Vinyl Ether for Anesthesia 
MERCK 

A NEW INHALATION ANESTHETIC 

^oimcil 15 ^ ^^cce^iied 


An Inhalation Anesthetic 
for Short 

Operative Procedures 

• 

/{fjfiid Int/ifrtson 

^(f/eqitatr Hffaxation 

Ka/iift Kecot'cry 


Jnfretiucnt post ancstUctir 
Anr/.tra or Vomitutp 


lifiitvcuiiiy Stiitiihlo for Open 
Drop Metfiiid 





Vinctticnc is useful in short procedures such as re- 
duction of fractures, incision and drainage of ab- 
scesses, dilatation and curettage, myringotomy, repair 
of lacerations, and painful dressings. For general 
minor surgical use Vincthcnc is also supplied in small 
containers convenient for the physician’s bag. Boxes 
of 3—10 cc. vials with a special dropping cap. 


MERCK & CO. INC. R.liway, New Jrr-ry 

P/ease send dcloilrd information rrgordin;; 
Vinetlicnc. 


Name 


M.O 


Street 

air S's'r 


MERCK & CO. Inc. r^f/frrirrfr/rfftritiy RAHWAY, N. J, 



Alisoliite stcriVization by heat, without impairment of tensile strenath, is the daily 
production standard of Ethicon Sutures. As taken from the sterile tubes, they 
possess more tensile strength than is required to ligate the largest human blood 
vessel or to suture tire densest human tissue. Ethicon Sutures are produced by 
exclusive procedures, from the raw material to the final stage of packaging and 
inspection in our laboratories. They are supple, smooth and uniform. 


ETHICON 


NON-BOILABLE 

CATGUT 


SUTURES 


JOHNSON & JOHNSON. NEW BRUNSW'ICK, N. J., CHICAGO, ILL. 
M.tytrFACTrttEns of sunatcAt. sutvhfs sixck lasr 
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When sleep is elusive at two a. m., there is the magic 
of a lullaby in Medinal (soluble barbital). Ten to fifteen 
grains will insure a night of restful sleep. The tablets 
and powder of Medinal are suitable for oral, hypo- 
dermic or rectal use. This makes for convenience in 
administration by whatever method appears most desir- 
able. In smaller doses, Medinal is sedative. Available 
in five-grain tablets and in powder. 


cmeidnal 


Trial supply Rladly wnt 
to physician** who ask 
lor it on their letterhead. 



SCHERINC W CLATZ, INC.. 113 Wet I8th Strrrt, York Oty 




B AHTHOI.OMKO DK A(iUli:RO 
of StviUc (fi6oo) ftnigUl bUlerly 
ngiunsi ^»rariU'c of slutfing wounds 
with foreign luuticr to pronnne sup^nini- 
lum. Also he decried uhuse of the suture 
hy those svho charged iheir patients by 
the stitch. He rcetuunicndetl clean hygi- 
enic surgery with simple dry suUircj and 
Mich was his success that the saying **l 
place niy life in the hands of God and 
dc Agurro" be<-.arne genend .among the 
people i>f Spain. 


D&G Sutures 

"THEY ^RE llEHT ST ERl I.IZKI)" 

DAVIS & G E C K INC. 



Special JU&Q gSutuA£6. 

WITH SWAGED-ON ATRAUMATIC NEEDLES 

• 

'^r 'HIS group of products comprises over a hundred suture and needle 
■A combinations specially designed for specific procedures, particularly 
those in which minimized suture trauma and the convenience of needles 
which cannot possibly become unthreaded, are desirable. A few products 
from this group are shown on these pages. Full information on others 


may be obtained from your dealer 


Intestinal Sutures 

K ALMERID plain or chromic catgut, 
celluloid-linen or silk with Atraumatic 
needles in the several types indicated inte- 
grally affi.xed. Suture lengths: 36 inches for 
products 1342, 1352, 1372 and 1542; all 
others 28 inches. 

T H K R M O-F L E X (mn-hoilabU) 

Plain Catgut: 


NO. NKKOt-r. !>OlP.N 


1 501 ...Straight Needle 

..A-I 

• S3-6o 

I 503...%-Circle Needle 

••A -3 

. 4. 20 

I 504. ..Small '/2- Circle Needle. 

••A -4 

. 4.20 

1 505. .. 1 ^-CircIe Needle 

••A -5 

. 4.20 

7.0-Day Chromic Catgut: 

I 541 ...Straight Needle 

..A-I 

.53.60 

I 5 42... Two Straight Needles... 

..A-I 

. 4.20 

t 543 ...%- Circle Needle 

••A -3 

, 4.20 

I 544... Small '/2- Circle Needle. 

••A -4 

. 4.20 

I 545... '/2- Circle Needle 

••A -5 

. 4*20 

CI.AUSTRO-THERMAI. 

(bailable) 


Plain Catgut: 

t ^0 1 .. .Straight Needle 

.A-I 

.53.60 

1 30 3 . ..%-Circle Needle 

•A -3 

. 4.20 

1304.. Small '/2-Circle Needle. . 

•A -4 

, 4.20 

I 3 0 5 ... 1/2 - Circle N eedle 

•A -5 

, 4.20 

70 -Day Chromic Catgut: 

1 ^4 1 .. .Straight Needle 

.A-I 

53.60 

I 3 4 2... Two Straight N'ccdlc.-i ... 

.A-I 

4. 20 

1 ;4.5-.--!?'-CircIc Needle 

A -3 

4.20 

; 44. . .SmjU Circ/c Tsccdlc. . . 

A -4 

4* 20 

■4 5 . ^6 -Cirt-Ic Xredlc 

A - 9 . ... 

^-20 


or by mail from us, upon request. 


Intestinal Sutures (confd) 

Celluloid- Linen : 

NO. NRROLK I»0*RS 

1351 ...Straight Needle* a-i 

I 3 J2.. .Two Straight Necdles*..A-l 4.20 

1354. . .5mall '/2-Circle Needle*. .A-4 4.20 

Black Silk: 

1 37 1.. . 5traight Needle* a- I 

1372. . .Two Straight Needle;; *..a-,1 4.20 

1374. . .5mall '/2-Circle Needle*. .A-4 4.20 

Sizes : 00 . . o . . i , e.\cept * 00 . .0 only 
In packages of 12 tubes of a kind and size 





Eye Sutures 

F ine siz.es of plain, lo-da}^ chromic cat- 
gut, and black silk with small Atrau- 
matic needles. Suture length i8 inches ex- 
cept as noted. Boilable. 


B-4 



HO. MATERIAL SIXP ^RF.m.E 

1661. . .Black Silk 6-0 B-3 

1663. . .Plain Catgut 4-0 B-5 

1665. . .Black Silk 6-0 b-i 

1665. . .Black Silk.. 4-0 — B-l 

I 667 ...Plain Catgut 3-0 B-4 

1669. . .10.Day Catgut 4-0 B-5 

1 66g... 10-Day Catgut 3-0 B-5 

1 66gD. .10-Day Catgut t 4-0 B-5 

1 669n..io-Day Catgutt 3-0 B-5 

DOUBLE ARMED 

1662. . .Black Silk* 6-0 B-3 

1664.. . Black Silk* 6 -q b-i 

1664. . .Black Silk * 4-0 B-i 

1666. . .Plain Catgut* 3-0 B-4 

1 668 . . . 1 o-Day Catgut* 4-0 B-5 

1668.. .10.Day Catgut* 3-0 B-5 

166811.. 10-Day Catgut k 4*0 B-5 

i668n.. 10-Day Catgutt 3-0 B-5 

♦ la inches -f 9 inches 

Package of 12 tubes of a kind ^4.20 

Cleft Palate and Harelip Sutures 



Thyroid Sutures 

T HERMO-FLEX («0n-fe(?i7nW?)orClaustro- 

T'hermal (boilabti) catgut, and black 
braided silk with half-circle, taper point 
■ Atraumatic needles. Suture lengthaS inches. 



T -2 
V TA.PER 


1635.. .Non-Boilable Plain Catgut., o t-i 

1625.. . Boilable Plain Catgut o T-l 

1624. . .Black Braided Silk 000 T-2 

Package of 12 tubes of a kind $4.20 

Plastic Sutures 

F ine sixes of Kal-dermic; silk and silk- 
worm gut with small, cutting point 
Atraumatic needles. Suture length 18 
inches. Boilable. 



1 75 ’ •-•Kal-dcrinic 00 c-l 

I 7 5*---Alunximim-Bron7,cWirc 00 c-l 

1753. . .Black Braided Silk 000 c-2 

1 7 54.. .Aluminum-Bron7.eWirc 00 c-4 

1 755.. . Kal-dermic 00 c-3 

1 7 51^ • Aluminum-BronaeWire 00 c-3 

Svunre length iS inches 

Package of J2 tubes of a kind .<4. 20 


NO. material sue kerdle 

1651 ...Kal-deTTnic 8-0 b-i 

1651. . . Kal-dermic 6-0 b-i 

1652.. .Kal-dcrmic 8-0 B-5 

1652.. . Kal-dermic 6-0 B-5 

1 65 2... Kal-dermic 4-0 B-5 

1653.. .Biack Silkworm 4-0 b-i 

1655 . ..Kal-dermic 4-0 r-2 

1658. . .Black Silk 4-0 b-2 

Package of 12 tubes of a kind $4.20 

Other D&G Sutures 

Q FECIAL needled sutures are also pre- 
O pared for dental, tonsil, circumcision, 
obstetrical, ureteral, renal, nerve, artery, 
and emergency work. These arc in addition 
to our complete line of unnecdled suture.s 
embracing catgut, ribbon gut, kangaroo 
tendons, and a variety of other non-absorb- 
abic materials. 


DISCOUNTS ON 'JfJJANTITIES 


DAVIS & GECK. INC 217 DUFFIELD STREET. BROOKLYN, NEW YORK 

Wyr.thMwn.rU&Crck.lK. rriD>rdi;=0.5.A. 






Special gSutuAjU. 

WITH SWAGED-ON ATRAUMATIC NEEDLES 

' I 'HIS group of products comprises over a hundred suture and needle 
combinations specially designed for specific procedures, particularly 
those in which minimized suture trauma and the convenience of needles 
which cannot possibly become unthreaded, are desirable. A few products 
from this group are shown on these pages. Full information on others 
may be obtained from your dealer or by mail from us, upon request. 


Intestinal Sutures 

K ALMERID plain or chromic catgut, 
celluloid-linen or silk with Atraumatic 
needles in the several types indicated inte- 
grally affixed. Suture lengths: 36 inches for 
products 1342, 1352, 1372 and 1542; all 
others 28 inches. 


THERMO-ELEX (non-hoilable) 


Plain Catgut: 

.NO. NBKntr 

I>OrEN 

I 501 ...Straight Needle a-i..., 


I 503...%-Circle Needle A-3 — 

... 4. 20 

I 504... Small 'A- Circle Needle... A-4 — 

.. 4,20 

I 505. ..'/2-Circle Needle A-5 — 

.. 4.20 

XO-Day Chromic Catgut: 

I 541 ...Straight Needle A-I — 

..S3. 60 

1 5 42... Two Straight Needles A-I — 

.. 4.20 

I 543 ...%-CircIe Needle A-3 — 

.. 4.20 

I 5 44... Small 'A- Circle Needle... A- 4 — 

.. 4.20 

I J45...'A-Circle Needle A-5 

.. 4.20 


CLAUSTRO-THERMAL (boilable) 

Pla nt Catgut: 


I ;o I . 

..Straight Needle a-i... 


'.503- 

.,%-CircIc Needle A-j... 

... 4.20 

1304. 

. Small Circle Needle... A-4... 

... 4.20 

1305. 

.. 'A- Circle Needle A-5... 

... 4.20 

20^/)ay Chromic Catf^ut: 


1341 .. 

.Straight Xcedic »-I 

...^3.60 

134 a.. 

. Two Strai^:hr NVcJIf^ t 

.. .f.20 

.. 4.ZO 

- 4 *=o 

1343-- 
1 3 A 4 • ■ 
> 34 3-- 

. C'jr<*Jc N’c<*AUtr- . . . . .. 

.Sniai? C.'»r<-’r N rnfl^ ..A-4 

.Vi-iJtry'ir 


Intestinal Sutures (convd) 

Celluloid- Litien : 

NO. NrunLR DOrPN 

1351. . .5traight Needle* a-i 

1352. . .Two Straight Needle.'!*., a-i 4.20 

1354. . .5mall '/t-Circle Needle*. .A-4 4.20 

Blad Siltb; 

1371 ...Straight Needle * a-i 

1372. . .Two Straight Needles *.. a-i 4.20 

1374. . .5mall ^2-Circlc Needle*. .A-4 4.20 

Sizes : 00 . . o . . i , except * 00 . . o only 


In packages of 12 tubes of a kind and size 
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Handbook of » . ♦ 

ORTHOPEDIC 

SURGERY 

By ALFBED BI^rBS SHANDS, JB., 
B.A., M.D., Associate Professor of Sor- 
gery in Charge of Ortiiopedics, Duke 
Dniversity. In Collaboration witli 
EICHARD BEVERLY RANEY, B.A., 
it.D. 

593 pages, 169 illustrations. Price, $5.00. 

® 

Amevica has become cvippled-eliild- 
minded. ^lore progress lias been 
made in recent years than in pos- 
sibly any other field of medicine or 
surgery. This new liook by Sliands 
will help to make America more 
crippled-child-minded. It presents 
the fundamental facts and prin- 
ciples of orthopedic surgery in as 
concise a manner as iiossible, yet 
presenting enough detail. 

CONT5''>;^rS: ConsenUnl DelovmUiop. Af- 
tccllons ot GrowinK Bone. Aftoclionsi of 
Adult Bone. Infections of Bone. Infec- 
tions of Joints. Tuberculosis of Bones 
I and .lolnls; The Spine and Tuber- 

cnlosls of Bones und Joints: The Bx- 
tri'niltles. Chronic Arthritis. Chronic 
Arthritis; Spcclul Jalnt.s. Kciivonniscular 
nisabUUies: InfantUe Paralysis. Neiiro- 
innsculav nisahUHlcs*. Involvement of tho 
Ilraui and ypimvi Cord, Neuromuscular 
DlstihillUes : Involvcmont of Peripheral 
Ncrvc.s and of Muscles. Tuinors, Body 
Mechanics and Physical Therapy. Old 
Knicturos. Affections of the Supine. I^w 
Back, Hip, Knee, Ankle and Foot, Neck 
and SlundtP'rs. KUxnv. Wrist. Hand and 
Jaw. 


THE C. V. MOSBY COMPANY 
3525 Pine B!vd.. St. Louis. Mo. 




VALIAN 

IS THE WORD FOR 

CORAMINE 

Coramine, "Ciba,” ahvays 
strives bravely to save victims 
of heart and respiratory fail- 
ure. A high percentage of suc- 
cess bas Ts’on wide professional 
praise for this efficient stimu- 
lant. There is a wide range 
between the effective and the 
toxic dose of Coramine. Relief 
is prompt and sustained. Call 
for Coramine, "Ciba,” ivhen 
treating accident cases, asphyx- 
iation, poisoning, traumatic or 
surgical shock, pneumonia 
crises. Yon will find it a valiant 
cardiac and respiratory aid, . . 
Literature on request. 



CIBl PHASMUCEUKMl PRMBCTS, INC. 

New Jersey 


Summit 





a balance of qualities ...” 


AS surgery advances, suture requirements 
Jlx. become increasingly complex. New 
methods and new technics need new types 
and varieties of sutures; hut the basic requi- 
sites to suture dependability do not change. 

Sutures still should be not only easy to 
handle but correct in every phase of be- 
havior. No single feature nor point of 
merit can accomplish this ... it demands 
a combination of various qualities. 

Therefore, in every new product and in 


every development by our scientific staff 
the first concern is a proper ratio of vital 
characteristics. The special feature of each 
product is developed to the highest degree, 
but always with due regard to other ijuali- 
ties equally essential to correct function. 

This policy, which involves the annual 
consumption f)f more than 250,000 tubes 
in c.xpcrimental work and tests, gives assur- 
ance that JJ & G Sutures invariably possess 
the correct balance of qualitiet. 


Da VIS & Geck Sutures 
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Endotracheal Anesthesia 


CYCLOPROPANE 

(MALLINCKRODT) 



Satisfactory 

for BRAIN, DENTAL 
and PLASTIC SURGERY 


Deep anesthesia by endotracheal administra- 
tion, tvith diminished respiratory interference 
and ample oxygenation, recommends Cyclo- 
propane (MalUnckrodt) for Anesthesia in sur- 
gery about the head. 

Indication of endotracheal anesthesia with 
Cyclopropane, using large tubes for "to-and- 
fro” breathing usually is quite easy and com- 
pares favorably with ether, ethylene and 
other methods. 



Experienced anesthetists may prefer to carry 
these cases tvith nitrous oxide after intubation 
ivitb Cyclopropane ^Mallinckrodt). 

Send for new brochure "Cyclopropane (Mal- 
linckrodt) for Anesthesia.” 


CHEMICAL WORKS 


Si. Louis 
Chicago 
PhiladetphiQ 


New York 
‘Toronlo 
Montreal 


Cyxlopropane {MalUnckrodt) may also be oh- 
Inincrf ihroiigh rfic ranozrs ojpccs oj the Paritari 
Compressed Gas Corporation* 


MALUNCKRODT CHEMICAL WORKS 

Si. touis. Mo. 72 Gold Street 

Addren Heareit OHiCft NEW YORK, N. Y. 

^ I ntiotiltt like your latest Iirocliure 
'■CycIopropaiU'(MalHnekrodl)forAncsthcsia.” 


Name . 


Address 


City. 


State ».g 
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[I am the substitute pair of conventional type 
[surgical scissors in the supply closet. I cost 
Exactly as much as the pair I must replace 
Svhen it becomes dull and must be sent away 
[for resharpening. Too, I may lose my sharp 
ledges at a critical moment and have to be 
[replaced by still another substitute pair that 
(Costs as much as I did. Three of us represent 
lo substantial investment. 

Regrinding affects my temper, too. My 
edges never regain the same uniform keen- 
ness they possessed when I was new. Costs 
money to keep me as sharp as limited grind- 
ing facilities permit . . . and constant re- 
sharpening eventually relegates me to the 
point of unserviceability and I have to be 
permanently replaced. 


6ARD-PARKER 

Renewable Edge 

SCISSORS 

reduce surgical scissors maintenance to a 
minimum. The perpetual sharpness of a 
single pair of B-P Renewable Edge scissors 
can readily be maintained by the instant 
replacement of dulled edges with now keen 
ones . . . ot half the normal cost of rogrind- 
ing. No substitute stock necessary. None of 
the attendant inconveniences of regrlnding 
. . . and a real economy to the purchaser. 

Ask your dealer 

Available in straight oporoting, straight and 
offset dissecting patterns. Scissor edges, all 
sizes (3 pr. to pkg.) per pkg. . . . 50^ 
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Prostigmin Prophylactic 

'Roche' 

TO PREVENT POSTOPERATIVE DISTENTION 



“TJEVlEWof the 88 cases forming the basis of this 
report shows that prostigmin prophylactic has 
been most valuable in combating the much dreaded 
symptoms of postoperative distention and gas pains. 
In comparing these case records with an analogous 
series prior to our use of prostigmin prophylactic, we 
have found that distention and gas pains have been 
reduced to a negligible minimum.” Levis and Axel- 
man, "Modem Method for Prevention of Post- 
operative Distention," Th» American Journal of 
Surgery, May, 1936, pp. 308-312. 

"In our e.\perience prostigmin. used by intramus- 
cular injection, has proved to be a very' reliable agent 


to restore early noimal peristalsis following lapar- 
otomy. Gas pains arc greatly diminished if not com- 
pletely avoided. Nausea, if present, is indirectly 
reduced in duration." Schlaopfer, "Relief of Post- 
operative Intestinal Atony with Prostigmin," The 
Weslern Journal of Surgery, Obstelr/cs, and 
Gynecology, July, 1936. 

"Our results indicate that prostigmin is of value, 
both as a prophylactic against and a treatment for 
paralytic ileus and distention." Urnsnihl, "A Hew 
Treatment for Paralytic Ileus," Illinois Medical 
Journal, Decomber, 1936, 70:567-569. 


PACKAGES 

Fcr piftmuon: ProzUzmin Pt^phylcdtc 'Ro<hc'^llu* catfffns—Cfnpuh 2 <c ( 1:2000 cf 22 arj 2CO. 

Po* lrta!n;rr.t. Proilt'enin tarfcni-^ampuls 2 €C {2:2000 cf 22 SO 
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Chart III. — 0.scil!omographs of samo oxtremity as Chuit II (two weeks later) with 
average temperature of toes of 30.0” C. Note the reduction in the o.sciilomotrio index 
from 13.8 (when the average temper.ature was 24.0” C.) to 0.1. 



Thr'lnVlIcJ.' in thrwperthlgtP.andLce"?we"^^^^^^^ teniponiture of 31.G" c. 

in the lielKht of tiie cmac-s. tlic Index at ankle iLs' 'fnerosed 'a?so. 
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JSO 300 lao ISO 140 lao 100 BO so 40 30 


Pressure in millimeters of mercury 

Cliart I. — Noniial osclllomograpli. The curves were made from osclllomctrle read- 
ings obtained from the upper tlilgli, knee, upper left, and ankle. Note the dl-stnl 
reduction in the oscillometric index (heiglit of tlio curve) at the different lcvel.«. Tiie 
average temperature of the toes (stabilized) was 31.0“ C. 



fth.'irt II. — 0.~<'ilIomnur.'i|ih of p<u>llle;il nmairj'soi th-rrrlbvd In C.'is*' I. An o^rillo- 
tiutrJi- lnd.-.x of i.i.s at tim kn.-e khh oM.ainrd wIk/i the nvor.it.v,. tiiiip'-rtiliirf of 
was 35“ C. Not.-* tile relation of the eurx'es from the vnrioiia level.e of Ihe extrernliy. 





770 700 160 160 140 120 100 80 60 40 20 

Pressure \n millimeters of mercui^ 

ThornMcil'liTtheuppcr^hlRlfumnrnle'i?^^^^^ tcniperaturo of 31. G” C. 

In Iho hriBlit of flip cm vp.s, the Inile.x at ankle ha.4 '^nerSiKecl S. 
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liigli. After return of normal temperature readings, tlie iiulex is agaiti 
reduced. Tiiese observations suggested a review of all oseillomeirie 
records, especially those with undiagnosed causes of periplieral citvu- 
latory disease. 


REPOUT OP FU-E CASES 

Case 1. ^Mr. P. T., aged fifty-si.v years, an engineer, had no symptoms referaWe 
to his legs until fire years prior to examination. At that time while in a squatting 
position, working in ius garden, lie lost his balance. A violent muscle strain nt the 
knee prevented his falling. Simultaneously he .suffered severe pain in tlie hack of 
the left knee. The pain persisted for the remainder of the day hut by the next 
morning had completely disappeared. Periodic.ally, .since then, he has sufTcn'd dis- 
•abling attacks of severe cramps in the calf muscles and cohlnc.ss of the foot. Atedicnl 
opinion had differed as to the presence of an ancurv.sm. 

On admission to the Presbyterian Hospital, September 2.0, lOSti, a definitely e.\- 
pansile egg-shaped firm tumor was palpable in the lower part of tlie pojiliteal space. 
Peripheral toe temperatures on the left foot averaged 25° C.. wliilo on tlie right 
foot they averaged 30.2° C. Tiio oseillomctcr readings^ (Cliart II) were the findings 
of a popliteal aneurysm. Return of normal peripheral temjierature.s was accom- 
panied by almost normal oscillometer readings (Charts HI and IV), IVas.<ernmnn 
test was negative. 

On PTovembor 10, 1030, after walking rapidly a distance of .seven blocks, severe 
cramps recurred in the left calf umscles, Tlic.-ie cramps were so severe that he was 
completely incapacitated. The foot became cold and the entire leg painful. He had 
previously c.\perienced the same diffienlty when walking hurriedly. The .symptoms 
gradually but completely subsided within one wok. During this period tin' foot 
remained cold and the oscillometer indo.x at the knee again slinwed increased oscil- 
lations. 

Comment . — This ea.se illustrates the relation of (letieieiit periiiheral 
circulation to the aiiijtlitude of o.seillatiou.s in an nneurysni. ’Willi de- 
creased peripheral cireulatiou (evideneeti by lower teniperalure find- 
ings, reduced oscillometer index, coldness to touch, and iutermiltent 
claudication), the o-seillations in the popliteal anenry.snia! .sac were 
greatly increased. With iniprovcincnt in ))cri]>hcral eireidalion (de- 
creased periphei'iil re.si.stanee to the flow ol blood), oseilbitions it) the 
aneurysmal sat* were ttgaiit reduced. 

I'.v.sK 2,— -.Mr. E„ a policeman, ngi-ij fifty two ye:ii>, hail beea incapacitateil for 
ten years beeau.-e of intermittent elnmlii-ulion, eontinuoiw re,-t pains in the ealf 
musel.-s, and rol.lness of the feet. The symptoms had I.(>enmf progressively worse 
until ,al the time of admission to the I’resbyferian Ilosjiital, Xovember 5. lll.l.'j, he 
was only able to walk one block without resting liefore eonlimiing. Temperatures of 
tin? left tix’S, determined with a thennoeotiple, nvemged 2l.i:“ (k, and that of the right 
toes averaged 2t.3° (', Arm blood pressure was If, S/I 10, The o-.-illonadrii- itidev 
at the right knee was 20 (t'hart V) and at the left kia-e 13. With n-tura of iioriiin! 
(M'riptienil teinperaturi- readings 130.1*° <*. i the index a! right Im-e we- I.- 
(t’hart VI I. As lie* peripheral eireulation wa- again re*lliee.l ) (l•olJ.(■^atIlfe readioC- 
of 21° I tlie o-eilloiuelrie index at th*‘ kiiif ro-- to If*. drtiailely en paiisi!.- 
tmoor oa- palpabi** in eiu-h popliteal “pae*-, Iliqw-ate-t Ua-'-Toetm: te-t- wi-r*' 
negative. 
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Chart V. — OsoUlomograph of Case 2. An index of 20 at the knee was obtained when 
tlie average temperature of toes was 24.0“ C. 



Chiirt VI. — Smiif 


Pressure in millimeters o-f mercury 


Chan V sliowing nn Indc.v of 
jiiTaiun' of toe,<! wa.® 30.5' C. 


when till! average teni- 
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CoiHDiciif.— The relation of peviphoral cii-enliition to tlic oxeiliomcfrie 
index at the knee is again illustrated. With each vcenvrencc of de- 
ficient circulation in the toes, the oscillometer readings in the popliteal 
space ivere increased. Normal peripheral circulation was accompanied 
by a mailced reduction in oscillations. No thrombosis or pressure 
symptoms occurred. 

Ca.se :i.— Mr. A. L., nged .sL\iy-onc years, a clerk, hiid syinptoiii.s of inferinitfenf 
claudicatioa for uhout sis years prior to ndmission .Tnmiary L';!, lf)S5. Grimip.s in 
both logs became progressively more disabling \uitil as imadi as five miuute.s’ com- 
plete rest uas required after walking one city block. Throe montb.s previous to ex- 



tzo JOO 180 too 140 IIO KX3 eo to 40 JO 

Pressure in millimeters of mercury 


Clmrt VII. — O.sclllomograpli of iiopllteal iittfurysm ilr."=crlbctl In C.isc .t. TIU' nvoroK'’ 
temperature of the toe.s of 30.5' C. (stnhlllzeU for 1 hour In teniperalure-eotitrolls'l 
room at 20' C. ) with almost zero osclllometrlc Imlex at the ankle tmlkated the a<te- 
nuacy of collateral circulation. At the level of the aneurysm the o.selllometer Imie.v 
was 20, 

liiiiinatum wluU’ !».* wji;* ut home Ik* ilcvolopod a piulciim (wmiciatinu i>aiji 

in the riRht and foot. Tlit* foot imim’diatoly i>cca!tit* mid, imi**, and mnlinn- 
oupIv painful. All poriphtTiil artorial pulsations won* aht-ont. Gradually tU'* t***'.'' 
hofuinc pintxrenouH and infectrd whi‘*h iiooo.'.-'itatfd aniptitation, Tliijxh and unhh' 
o^cillomoter reading,** woro ^^rro. \Vn,-»M»rmaTm ua>* nf*;»ativf'. 

Tho peripheral leinporattire readiiiK-** on the left le^ nf the time of the initial 
examrnatioa wjTt* aitno-st normal. The averujx*' teuiperatiin* of the tfW'* in a tern 
fv'Tature eontrnlled room nt f\ nje* <*. fri jtpife of llo-e f]ndinjs'’'f Inter 

mittent elatelteaf ifoi harl a.** ?overe n* in fh»* h';; for more than ^}X year*, 

iriflei: at the knee ua-* fO and at the ankh' 0 fChart VH). 
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Exnmin-vtion of the left popliteal space revealed an egg-s.^ed, soft expansde 
■.welling Arm blood pressure was 140/90. Blood pre.ssure (Tycos spliygmomanom- 
rter) at the knee was 170/50 and the oscillometric index was 20. While convalescing 
T1 the right leg amputation, the swelling in the left popliteal space gradnalb 
beean^e hard and pulsations ceased. The foot rapidly became gangrenous. 

Co7)!biCRf.-The aneurysm of tlie left popliteal artery produced symp- 
toms of peripheral circulatory disease for six years. Although un- 
recognized until the oscillometer readings suggested its presence, 



Fig. 1. — Small area of Infected ganprene at base of first toe nail described In 
Case 4 . Although symptoms of far-advanced peripheral circulatorj’ disease 

present for months, gangrene did not develop until infection set in after cutting 

the toe nail. The two popliteal ancur>’sms and the popliteal arterj' (Fig. 2) were 
completely thrombosed. 

thrombosi.s with acute circulatory deficiency did not occur until ampu- 
tation of the right leg required prolonged convalescence. 

Cask 4. — Mr. O. T., uged eighty years, was referred September 22, lOHG; with se- 
vere senile artorio.sclerolie circulatory di.scasc of the left foot. Thero was a small 
area of infected gangrene at tlie base of the lirst toe nail (Fig. 1), and the entire 

ilorsnm of the fool and all the toes were di.seolored and painful. Extreme e.oii- 

tinuoiis rest pains had Invn pre.senl for only two weeks, but limitation in walking 
berause of i-alf jiains and eoldiii'.ss of Die foot had been trouble.some for some months. 
U hile taking a long walk three month.s previously, he developed an unusuallv se- 
vere attack of pain in the calf of the left leg. IVom this time on deep blue'red. 



332 


SURGERY 


Co)?imcnf.--Tho relation of peripheriilvcireuliition to tiic oseillonietrie 
index at the knee is again illustrated. With each recurrence of de- 
ficient cii'culation in the toes, the oscillometer readings in tlic popliteal 
space were increased. Normal iJeripheral circulation was accompanied 
a maxked reduction in oscillations. No thrombosis or pressure 
symptoms occurred. 

C.\SE 3. Mr. A. L., ngcil sixty-one ycnrs, a clerk, liail .symptoms of intermittent 
claudication for about sLx years prior to admission January tto, 1935. Crarap.s in 
botli legs became progressively more disabling until ns much as five minutes' com- 
plete rest was required after walking one city block. Three months previous to e.v- 



Chart VII. — Oscilloniogrraph of popliteal aneurysm described in Case 3. The nverape 
temperature of tlie toes of SO.o* C. (stabilized for 1 hour in temperature-controlled 
room at 20* C.) with almost zero oscillomctric index at the ankle indicated the ade- 
quacy of collateral circulation. At the level of the aneurysm the oscillometer index 
was 20, 

uminutiou while he was sitting at home he doveloped a sudden excnieiating pain 
in the right leg and foot. The foot iinmcdiatclr became cold, pale, and continu- 
ously painful. All peripheral arterial pulsations were absent. Gradually the toes 
became gangrenous and infected which necessitated amputation. Thigh and ankle 
oscillometer readings were zero. Wassermann test was negative. 

The peripheral tciupcrature readings on the left leg at the time of the initial 
examination were almost norma?, Tlic average temperature of the foes in a tem- 
perature-cont rolled room at 20“ C. was 30.0“ C, hi spite of these findings, inter- 
mittent claudication had been us severe as in the right leg for more than six years. 
Ofcilloinotric imlox nl tho knee was L’O and lit the ankle 0 (Chart VII). 
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Examination of the left popliteal space revealed an egg-s«ed, soft expansile 
«^veUmg. Arm blood pressure rvas 140/90. Blood pressure (Tyeos sphygmomanom- 
eter) at tlic knee was 170/50 and the oscillometrie index was 20. Bhile convaleso ng 
from the right leg amputation, the swelling in the left popliteal space gradually 
became hard and pulsations ceased. The foot rapidly became gangrenous. 


Comment . — The aneurysm of the left popliteal artery produced symp- 
toms of peripheral circulatory disease for six years. Although un- 
recognized until the oscillometer readings suggested its presence, 



Fip, 1 . — Small area of infected gangreno at base of first toe nail described in 
Case 4. Although symptoms of far-advanced peripheral circulatorj* disease 'W'ere 
present for months, cangvene did not develop until infection set in after cutting 
the toe nail. The two popliteal aneurysms and the popliteal arterj’^ (Flff. 2) were 
completely thrombosed. 


Diroinbosis iviUi acute eii-eulntory deficiency did not ocenr until ampn- 
tation of tlic right leg required prolonged eonvaleseence. 

Cask 4. — Mr. O. T., aged eighty years, was referred .September 22, 19.10; witli se- 
vere senile arteriosclerotic eircuhitory disease of the left foot. There was a small 
area of infected gangrene at tlie base of the Jir-st toe nail (Fig. 1), and the entire 
dorsum of the foot and nil the toe.s nere di.seolored and painful. E.vtrenie eon- 
limioiis rest pains had h.vu pre.senl for only two weeks, but limitation in walking 
lieeause of ealf pains and eoldnes.s of the foot had heen trouhlesome for some months" 
While taking a long walk three months previously, he developed an unusuallv se- 
vere attack of pain in the calf of the left leg. Prom this time on deep bJue'red 
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(lopeudent discoloration of the foot and toes, coldness of tlio extremity, rest pains, 
and intermittent claudication beeame progressively more severe. Although the dis- 
ea.se u-.as far advanced, he still continued to bo moderately active until his admis- 
sion to the Presbyterian Hospital. 

On admission to the hospital there was complete absence of pulsation in the 
dorsalis pedis, posterior tibial, and popliteal artery on the left side. Good pulsa- 
tion was present in the femoral artery. The oscillometer readings were zero at the 
ankle and 1.5 at the knee. In the dependent position the toes and foot were a deep 
blue red and cold. With the leg elevated the deep discoloration of the foot quickly 



Fig. 


>. — Photograph of dissected popliteal space from amputation -specimen .shown 
in Fig. 1. Note the two aneurysms and the enlarged coUateral arteiies. 


disappeared, but a bright rod hyperemie flush persisted. The surface tcmperafiire.s 
of the toes and foot averaged 27.5° C., while on the right foot the nterage has 
50° C. X-ray pxnminntion revealed moderate sclcro.sis of the vessels of both Icg.s- 
Mouth temperature fluefmite.I hefween .<)fl° F. and 100° F. Wnssormnnn tost was 
negative. 

Becaujfe of tho infortod gangrene, eelluUtKs of tiie foot, ami comlition of Uie 
peripheral eircul.ation, midtin'gh amputation was performed September 303(5, 
Examinntion of the operative speeinien revealed fw’O pacetdar popliteal aiieiiryyms^ 
CFig. i!) with liimin.afed thrombi ami a thrombus in the popliteal artery U'hieh 
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oxtendod I'oi- about .1 cm. info tlie femoral artery. The {lostcrinr and anterior 
tibial arteries were slightly sclerosed but not thrombosed. 

CoJiunctif.— Complete ocelusion of the ancvivysms and popliteal artery 
did not produce extensive gangrene. It is probable that the intermit- 
tent claudication and coldness of the foot ■which existed for some 
months tvere due to the patent aneurysms. The onset of continuous 
severe pain in the foot occurred at the time of infection. In spite of 
the patient’s advanced age he rvas not totally disabled by either the 
aneurysms or thrombosis of the popliteal artery. With the popliteal 
artery completely occluded, the oscillometric reading at the knee of 
1.5 was evidence of the slowness of the arterial occlusion which per- 
mitted time for the collateral arteries to enlarge. 

Case 5. — Atr. A., aged forty-six years, a contractor, had received intensive anti- 
syphilitic treatment some years previously but otherwise enjoyed good health. 
Fifteen months prior to examination, he tripped while bowling. Following extreme 
muscular effort to prevent falling, a severe pain immediately developed in the back 
of the right knee. This persisted for a few days and completely disappeared so that 
he continued his normal daily activity without discomfort or disability. Three 
months previous to examination (one year after initial injury) without warning 
the leg suddenly became cold, pale, and painful. Severe cramps occurred in the 
calf muscles especially when attempting to walk rapidly (intermittent claudication). 
At no time had he been completely incapacitated. A liard, egg-sized, nonpulsating 
tumor mass was palpated in the right popliteal space. There was complete absence 
of pulsation in the popliteal, posterior tibial, and anterior tibial arteries and cold- 
ness of the foot and log. 

On October 0, 193C, the right foot and leg appeared no different than the left. 
However, a hard, nonpulsating swelling was palpable in the right popliteal space 
and peripheral pulsations were absent, while on the left side all pulsations were 
palpable. The oscillometric index at the right ankle was almost zero. In the thigh 
above the tumor an index of 12 was recorded. All readings on the opposite side 
were increased above normal with 13.5 at the level of the lower thigh. Surface 
temperatures; 27.5° C. on flic right side and 20.4° C. on the left side. Considerable 
subjective improvement followed elevation of .skin temperatures under treatment. 

Co)»))icui . — A palpable tlifoinbosecl auetuysin with absence of all 
pei-iphei'al pulsations was accompanied by neither trophic disturbances 
nor marked limitation in movement. Collateral arterial channels pro- 
vided sufficient circulation. The sypliilitie liistory might have sug- 
gc.stcd syphilitic endarteritis had not the palpable solid tumor and 
etiology of severe muscular strain at the knee been so patliognomonie. 

mscussiox 

Mechanism.— Anemysma of the popliteal artery produce disturbances 
in peripheral circulation even before the onset of local symptoms in 
the popliteal .space. AVith the arterial pressure at least partially ex- 
pended in dilating the aneurysmal .sac, a correspondijm reduction in 
pressure occuis iu the distal circulation. Accordingly, fl,e peripheral 
arterial pulsations and temperature readings are reduced. Bv pre- 
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venting expansion of the anenrysnial sae vitii direct pressure, 'tJievc is 
improvement in the peripheral cirenlation.^* This can he likened to a 
long rubber balloon v-ith a saccular or fusiforjii weakened area. In 
expanding such a balloon, the dilating pressure vill be spent in the 
weakened area at the expense of the proximal and distal j^ortioii. Con- 
versely, increased peripheral resistance to the flow of blood due to 
muscular activity or to vascoeo)istriction from exposure to cold will 
be accompanied by gi'eater dilatation of the aneurysmal sac. This 
is well illustrated bj' the oseillomograms and peripheral temperature 
readings in the eases herewith reported. 

Frequency . — The published reports in the literature are of little value 
in estimating the frequency of popliteal aneurysms as the cause of 
peripheral circulatory disease. Generally a diagnosis of aneurysm is 
made only when the sae is large and (a) a definitelj" expansile tumor 
is palpable ;■* (b) when pressure on the adjacent nerves, veins, or 
joint gives rise to local pain, swelling, or disability s'”' (c) when throm- 
bosis of the sac forms a palpable solid tumor or simultaneous thrombo- 
sis of the popliteal arterj* results in acute peripheral circulatory defi- 
ciency;® (d) and when the sac ruptures ijito the kmee joiiit or the 
surrounding tissues.' Bj' the time these complications occur, surgical 
intervention is usually necessary. Consequently most reports are 
surgical. 

The classical publications on aneurysms, written more than twenty- 
five years ago, are still the outstanding contributions on the subject. 
Matas* collected reports on 106 surgical aneurysms, covering all the im- 
poi’tajit I'cgions of the body, 62, or 58 pei’ cent, of which were of the 
lower extremity. Of these 62 cases, 66.4 jwr cent were of the popliteal 
artery. Delbet,® in 18,67, reported on a series of 358 ca.scs of popliteal 
aneurysms. Autopsy statistics cannot be used .since the cxtremitie.s 
are rarely incIiKled in the di.s.sections. The available statistics are, 
therefore, of little value in estimating the relative frequency of smallei- 
unoperated as well as the sui-gically demonstrated popliteal aneurysms 
as the cause of peripheral circulatory disease. There is no doubt, 
however, that peripheral aneurysms occur most frequently in the 
popliteal artery. 

Early diagnosis of popliteal aneurysm on local phy.sical findings only 
is usually difficult. The artery lies deep in the popliteal space and is 
covered by dense tissue and by the tense popliteal fascia. As a rule, 
slight flexion and rela.vation of the mu.s'clcs of the IcJicc facilitate 
parpation of normal arterial pulsation, although even in thi.s po.sition 
deep digital pi'e.ssure is nem'.s.sary."' With a patent aneurysmal .sac 
the pulsation is more prominent, but the expansile (diaractcr or size of 
the dilatation eaiinot nhvnys be defeeted heeanse of the fen.se fa.scial 
covering. Furthermore, tJic limit or niiinnnr .so frequently dc.scribcd 
as pntUofcnouionic letis not present in any of the eases herein reported. 
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INTERPRETATION OP OSCILEOMOGRAPHS 

When the diagnosis is uncertain, oscillomographs may be of help in 
confirming the presence of an aneurysm. Normal oscillometer readings 
with distal reduction (Chai't I) are: thigh, 4 to 16; upper leg, 3 to 12; 
and ankle, 1 to 10.” At the site of local expansile dilatation of the 
artery there should he an increased oscillometric index. In reviewing 
the oscillomographs of more than 200 patients suffering ivith peripheral 
circulatory disease, 26 had readings at the knee above the normal 12 
units of oscillations. Of these, 9 were on the right side ; 6 were on the 
left side; and 5 were bilateral. This might be accepted to confirm 
JIatas’ observation that there is fi-equent bilateral occurrence of an- 
eurysms of the popliteal artery. Still, I do not believe that an in- 
creased reading alone justifies diagnosis of aneuiysm. The systemic 
blood pressures and the vasomotor tone and elasticity of the entire 
arterial segment must be considered. Friedlander,’- after studjdng 
more than 500 oscillomographs, concludes that the height of the curve 
is not as important as the form of the graph. 

The oscillometric curves herewith illustrated show three distinctive 
features at the site of the aneurysm : (1) increased height of the curve 
above the normal limits; (2) absence of normal distal reduction in the 
height of the curves from the thigh to the anlde; (3) fluctuation in 
the height of the curve as a result of peripheral vasoconstriction or 
vasodilatation. The graphs show that oscillometer readings as high 
as 20 were obtained where ordinarily 3 to 12 is considered normal. 
Instead of normal distal reduction. Case 1 shows readings at the knee 
which are 50 per cent greater than at the level of the upper tlugh. 
Furtliermore, as shown in Charts 11 to VI inclusive, distal vasocon- 
striction (low temperature readings of foot) is accompanied by greatly 
increased oscillations at the knee. Following release of vasoconstric- 
tion (increased peripheral temperatures) the oscillometer readings at 
the knee were reduced. These observations seem to be sufficiently dis- 
tinctive to be of help in confirming the diagnosis of peripheral an- 
eurysm. A survey of the literature has been of little assistance in 
interpreting these observatioms. For the most part the published re- 
ports on oscillomographs deal with interpretations of findings in or- 
ganic occlusive artei’ial disease.’^ 


ETIOI.OGV 

Pojfliteal aneurysms are rai-ely produced by direct trauma to the 
artery. Matas" observed that ivhen a histoi-y of onset is given violent 
muscle strain or effort which increases arterial tension precedes the 
initial symptoms. Bimilarly. Dclbef-^' noted that forceful flexion of the 
leg ol.strm-ts the i-oplitea! artery and .sudden violent contraction of the 
muscles raises the blood pressure in the collapsed artery. Rupture of 
the two inner coats of the vessel results. If the rupture is small the 
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aneurysm is slow in forming. A history of violent muscular strain 
while the knees were flexed is given in Cases 2 and 4 of the present 
series. That almost all these aneurysms occur in men might be due 
to the violence of muscular effort. 

Sj^philis is known to be an etiologic factor in aneurysms, especially 
those of the aorta. Since the disease attacks the media of the artery, 
a weakening of the arterial wall may preexist. All the cases in the 
present series had negative Wassermann tests, although in one ease 
there Avas a history of syphilis. Delbet’s thorough report questions 
whether popliteal aneurysms are proportionately more frequent in 
syphilitics, although he noted a greater frequenej’’ of aneinysms in 
Japan Avhei’e sj'philis is more pi’evalent. He also found that syphilis 
occurs equally in the armj’^ and navy, while these aneurysms are more 
frequent in soldiers than in sailors. Howevei', syphilis has not been 
established as an important etiologic factor in the occurrence of 
popliteal aneurysms. 

Occupation may contribute not only to the formation but also to 
the enlargement of popliteal aneurysm. In Matas’ scries as well as in 
Delbet’s series of surgical popliteal aneimysms, mostly the laboring 
class Avas affected, Avhile, on the contrary, in the series hercAvith pre- 
sented none of the patients Avere of the laboring class. It Avas noted 
in the latter case histories and charts that strenuous exercise and ex- 
posure to cold produced a marked increase in the oscillations Avithin the 
patent aneurysmal sac. Natui-ally the laboring class is subjected to 
great muscular effort and exposin-e to cold AA’hich may contribute 
to the rapid development of surgical aneurysms. It is possible that 
enlargement of the sac may be delayed by avoiding severe muscular 
exercise or exposure to cold. 

..VKTERIOGRAPHY 

Arteriograms haA'e recently been recommended as an aid in diag- 
nosing and locating popliteal aneurysms. Although Bcrberich and 
Hirseh (1923)” Avere the first to use arteriography on living humans, 
Demcl, Sgalitzer, and Kollert (1931), of Vienna, Avcrc the first to re- 
port thoroughlj" on the procedure in peripheral circulatory disease. 
Their experience in 40 cases of arteriosclerotic disease did not include 
aneurysms. Fontaine and Maiti'c,” Allen and Camp,” and others'* 
haA'c made similar iiiA'cstigations. Leriche and Arnulf"’ and Barkci 
have reported on the value of arteriography in popliteal aneurysms. 

A surgical incision of the thigh for isolation of the temoral artery is 
necessary to inject tile I'oentgcii contrast .solution.'" 'J’he ohjcctioiis to 
an intraarterial injection-- make one he.sitant in using this procedure, 
although in .selected cases, c.speeially AA’hen niultii)lc aneury.sms-'’’ arc 
RU.spectcd, ai'tocio-rraphy is the only means of A'isualizing the exact 
pathology. 
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PROGNOSIS 

&pontaneoos cure liy thrombosis of the aiieurysmnl sac lias been 
obseio cd, but thei’e is the danger of complete occlusion of the popliteal 
artery, the most serious result of -which is gangrene of the toes or foot. 
However, in 3 of the 5 cases reported, thrombosis of tlie sac and the 
popliteal artery produced neither trophic disturbances nor severe 
disability. The adequacy of collateral circulation depends to a large 
extent upon the rapidity of the occlusion. In the presence of poor 
circulation, infection is a most serious complication and led to gangrene 
in 2 cases. Eecent advance in the treatment of peripheral circulatory 
diseases has improved tlic. prognosis in poirlileal artery olxstruetion. 
During the past two years 1 have observed 7 additional extremities witli 
popliteal artery occlusion. In 5 cases, adequate treatment with po.sitive 
and negative pressure-^ I’esulted in complete clinical recoveiy. The 2 
eases which were not treated by this method developed extensive 
gangrene. 

SUMJIARV AND CONCLUSIONS 

Five eases of aneurysm of the popliteal artery in which tlie primary 
symptoms were those of peripheral circulatory disease are herewith 
reported. 

Early diagnosis of popliteal aneurysm on local findings only is 
usually difficult. In the absence of local symptoms in the popliteal 
space, the pi-esenee of an aneurysm may be overlooked. Examination 
for all peripheral circulatory diseases should include temperature 
readings, oscillomographs, and differential test for organic and spastic 
disease. 

Oscillomographs as herewith illustrated seem to he sufficiently dis- 
tinctive to be used in confirming diagnosis of aneury.sm. The three 
features of the curves at the site of the aneurysm are: (1) increased 
height above the normal limit; (2) absence of normal distal reduction in 
the height of the curves from the thigh to tlie ankle; (3) fluctuation in 
the height of the curve as a result of peripheral vasoeoustrictiou 
or vasodilatation. 

Sti'enuous muscular exercise or vasoconstriction in the foot and leg 
as a result of exposure to cold were found to be associated with greatly 
increased oscillations in the aneurysmal sac. This may explain the 
reported greater frequeney of large surgical aneurysms in men who 
do heavy laboring work. All five eases herewith reported were men 
whose occupation did not require heavy work, although in two eases 
violent muscular effort, was accidently incurred. The other three 
patients had no knowledge of the time of onset of the aneurysms or 
of the peripheral e.irenlatory di.sea.se. Indirect trauma, the result of 
forced flexion oi *!>'! hni'c and violent muscular .strain, aj)penr.s to he 
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the most important cause of popliteal aneurysm. This was noted by 
Delbet more than forty years ago. 

Spontaneous thrombosis of the aneurysm and popliteal artery may 
cause gangi'cne of the extremity. In 3 of the 5 eases that I have reported, 
arterial obstruction occurred but resulted in gangrene in onlj’- 1 case. 
In this ease gangrene developed during prolonged convalescence fol- 
lowing amputation of the other extremity. 
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THE DISTRIBUTION OF ANHIDROSIS FOLLOWING INTER- 
RUPTION OF VARIOUS SYMPATHETIC PATHWAYS 

IN MAN* 


Grace M. Roth, Ph.D., Rochester, Mink. 
(From the Mayo Foundation) 


T he sweat glands are innervated by the thoracolumbar or sym- 
pathetic division of the autonomic nervous system. The spinal 
centei’s for innervation of the sweat glands of the head, neck, upper 
extremity, and upper portion of the thorax are between the eighth 
cervical and the sixth thoracic segments. The preganglionic portions 
of these upper thoracic segments are distributed mainly to the upper 
thoracic and cervical ganglions. Prom these ganglions the secretory 
nerve fibers join the peripheral nerves by way of the gray rami com- 
municantes and arrive at the sweat glands by way of the cutaneous 
nerves. The spinal centers for the lower part of the trunk and lower 
extremities are between the sixth thoracic and upper lumbar segments. 
The preganglionic fibers pass to the ganglions of the sympathetic 
trunks. Pi’om these ganglions tlie secretory nerve fibers join, by way 
of the gray rami eommunicantes, the spinal nerves and are distributed 
peripherally through the cutaneous branches of these nerves. The 
.sympathetic secretory nerve fibers are intimately associated with the 
sjTupathetic fibers to the peripheral arterial system, the sebaceous 
glands, and the pilomotor muscles. 

A method for determining the distribution of the secretory neiwe 
fibei's to the sweat glands of man was made possible by the advent of 
surgical procedures on the sympathetic nervous system for peripheral 
vascular disease.^- - As other clinical conditions, such as essential 
hypertension,’*' *’■ "• became amenable to treatment to surgical in- 
terruption of the vasomotor pathways, study of the distribution of the 
seei'ctor.v nerves to the sweat glands was enlarged in scope. In this 
work, the surgical operations were performed by Adson and Craig, 
using the procedures especially developed by them. The extent of the 
surgical procedures will bo described in detail in the section on 
material. 

In man, sweating produced by heating the body indicates the pres- 
ence (>1’ sympathetic secretory fibei-s.® The response occurs as a reflex. 
mediat ed through the central nervous system and the sympathetic 
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iiei’ve suppl}”^ to the sweat glands. 'Whenevei' the A'asomotor path- 
wa.ys to a given cutaneous area are interrupted, sweating in that area, 
induced reflexly by heat, ceases perinanej)tly.® I wish to present in 
this paper the distribution of anhidrosis following interruption of 
various sympathetic pathumys. 


JIETHODS 

In tlie method^^ used to detexmiine the presence or absence of sweat- 
ing, heat and calorimetry were emploj^ed. Determinations were based 
on the chemical fact that cobaltous chloride, in a saturated alcoholic 
solution, is deep blue but turns to bright pink on the addition of 
water’. The patient is stripped; a small amount of this saturated solu- 
tion is applied over the parts in which tlie presence or absence of 
sweating is to be determined. A small brush is used and the solution 
is either dotted on the skin or applied in stripes. The skin dries 
readilj^ if the solution is put on in small quantities. To produce sweat- 
ing, an alumiirum heat cabinet large enough to cover the entire body 
and containing a series of incandescent globes is placed over the 
patient. A, temperature of 130 degrees F. to 140 degrees P, is main- 
tained until sweating has been induced. If sweating is delayed, a hot 
drink will hasten its appearance. The heat cabinet is then removed 
and the portions of skin to which the solution has been applied are 
obsei’T’ed immediately. Where sweating has occurred, the dots or 
stripes of solution are bright pink. In places wliere varying degrees 
of sweating can be observed, the transition can be noted with consid- 
erable accuracy bj* the change in color of the stripes. On humid days, 
sufficient moisture may be present in the air to effect a change in 
color of the solution, but it is never the deep pink observed in the 
presence of sweating. Furthei’more, the heat cabinet eliminates the 
factor of atmospheric moisture. 

In a few eases, in addition to use of the above mentioned method, 
pilocarpine hydrochloride was used; }io to ^ grain (0.006 to 0.013 
gm.) was given intramuseidarly and without the use of heat. The.se 
tests were made at various intervals following the surgical procedures. 

MATERIAL 

The tests were carried out on seventy-seven subjects. They weie 
placed in two major groups, dependent on whether surgical procedures 
had or had not been performed. 

Group I was composed of subjects who were not operated upon; 
this group included ten normal subjects and ten patients who had 
postural or orthostatic hypotension. 

Group IT ^y|ls composed of Ofty-seven jiafients who had undergone 
siirprical jn'occdtircs for ijitorniption of various synipathctic pathways. 
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Twelve of these fifty-seven patients had penpheral vascular disease. 
Of these twelve patients, six had been subjected to lumbar syinpathee- 
tomj'; five to cervicotlioracic sj'mpathectomy ; and one to both cervico- 
thoracic and lumbar sympathectomy. The other surgical procedures 
were performed on forty-five patients who had essential hypertension. 
The types of S 3 unpatlietic section were as follows; (1) bilateral re- 
moval of the second, third, and fourth lumbar ganglions and the 
intervening sympathetic trunk (generally referred to as bilateral 
lumbar sympatheetom30 ; (2) bilateral removal of the inferior cervi- 
cal and first and second thoracic ganglions and intervening sympa- 
thetic trunk (generally referred to as bilateral cervicotlioracic S3'm- 
pathectomy) ; (3) bilateral resection of the intercostal nerves from 



Pip. 1. Fig. 2. 


FlfT. 1. — Anhldrofils associated with postural hypotension. In this and in succeeding^ 
Illustrations, the shaded portions indicate areas of anhidrosis: a, usual distribution; 
h, distribution in a severe case. 

FJr’, 2. — Effects of different operations performed for peripheral vascular disease; 
n, hllatcrnl lumbar sympathectomy; h, bilateral cervicothoraclc sympathectomy. 

the seventh to the eleventh, inclusive; (4) posterior infradiaphi’ag- 
matic bilateral splanelmic resection witli bilateral removal of the first 
lumbar ganglions; (5) extensive bilateral .splanchnic resection, partial 
resection of the ccliae ganglion, partial bilateral resection of the supra- 
renal glands, and bilateral removal of the fii-st and second lumbar 
ganglions; (G) hilatornl ventral rhizotom 3 - (each of the following in- 
clusive) from tlie eleventh thoracic to tlie second lumbar, from the 
tenth thoracic to the second lumbar, from the ninth tlioracie to the 
second Ininhnr, from the eighth .thoracic to the .second lumbar, from 
tlie .‘seventh tlioracie to the .second lumbar, from the sixth thoracic to 
the twelfth thorneie. from the sixth thoracic to the second lumbar and 
from the fifth tlioracie to the .second lumbar. 
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RESULTS 

With tliis method, profuse sweating has been observed over the 
eiitu-e body of uormal indiridHaJs. In ail the illustrations, the shaded 
portions correspond with tlie areas of anhidrosis. In the group of pa- 
tients vitli postural or oi'thostatic hj’potension, the absence of sweat- 
ing was found for tlie most part in an area below the uinbiliciis, al- 
though v’ariations occurred (Fig. 1). The observations following bi- 
lateral lumbar sympatheetomj' and bilateral eervicotlioraeie syiu- 
patheetoni}^ haA'e been reported previously b3' Browu and Adson*^ (Fig. 
2). Figures 3 and 4 demonstrate the areas of anhidrosis following 
various operations performed on patients who had essential h.vper- 
tensio)). 



Figure 3 d requires further discussion. It represents twelve patients 
following extensive bilateral resection of the splanchnic nerves, partial 
resection of the celiac ganglion, and bilateral partial removal of the 
supi'arenal glands, with bilateral removal of the first and second 
lumbar ganglions. The patients had, as a eonseqnenee, complete anhi- 
dro.sis from the level of the inguinal sulcus, e.xtending downward and 
including the lower extremities. In addition, at a sub.sequcnt time, 
to four of these patients % grain (0.01 gm.) of pilocarpine h.vdro- 
eliloride was administered iiitrnmu.seidarh' and the areas of anhidrosis 
noted. These tests were carried out at vaiying periods following 
operation. On two pnfjents the te.<;t.s were made fifteen days after the 
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final surgical procedure. Under the influence of pilocarpine the first 
of these patients had slight sweating over the inner aspects of both 
legs, down to the medial malleoli; with heat, complete anhidrosis was 
demonstrated in this area. The second patient, except for the feet, 
did not sweat in the area which had been aiihidrotic under the influ- 



— l'..rrc( t.s of bllnlonil vontral rhizotomy on patients with essential hyperten- 
sion : (t, olevcnili tUoi-:iclci to sccoml UimUav lucUtsWo; b, tenth thoracic to second 
lumbar inclusive; c, ninth thoracic to second lumbar inclusive; rf. eighth thoracic to 
second lumbtw inclusive. ; r, seventh thoracic to second lumbar inclusive • / sixth 
thonu'lc to second lumbar Inclusive; p, fifth thoracic to second lumbar Inclusive 


cnee of heat. The tc.st was carried out twenty-seven days after opera- 
tion on the third patient. In this instance the area of anhidrosis, as 
demonstrated by lient and l)y pilocarpine, was tlie same. Under the 
iiitluence of piloearpine, the fonrtli patient, who was tested with the 
drug six monllis after tlic operation, had only tlic slightest pei-sistent 
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sweating over tlie lateral doi-sal aspect of the feet. Otherwise the area 
of anhidrosis was the same as that demonstrated hy heat. 

On a fifth patient, on ndiom eervicothoraeic .sj'mpatliectomy and 
lumbai s 3 ’^mpathectomj' had been performed three j'ears previous!}’, 
complete anhidrosis was demonstrated, by nse of heat, over the face, 
on the chest bilaterally to a level 10 cm. beloiv the clavicle, over the 
upper extremities and over the lower extremities from the knees 
downward. Following administration of pilocarpine, however, anhi- 
drosis was present over the entire body, with the exception of the 
face and axilla, where excessive sweating was noted along with slight 
SM’eating on the abdomen. 


COMMENT 

In his early work on eats, Langley** demonstrated a parallel course 
for the nerve fibers which eonti’ol vasomotor reactions and sweating. If 
the A’asomotor fibers are completely removed, sweating cannot be 
demonstrated. In a later work*® Langley stated further that, in cats, 
the area of skin supplied by the gray rami of each ganglion corre- 
sponds in the main with the area of skin supplied by the homologous 
posterior root fibers. This study on man tend.s to confiian the work of 
Langley as to the distribution of the secretory nerve fibers. 

Although the diagrams show definite linear levels of anhidrosis, 
some vai'iations in the line of demarcation of complete anhidrosis were 
observed. Apparently some overlapping occurred in the segmental 
distribution of the secretory nerve fibers. Of ai'eas of anhidrosis 
which included the upper or lower extremities, the driest portions 
were on the hands and feet respectively. In some instances definite 
sealing of the feet occurred. 

It is generally conceded that pilocarpine has a direct action on the 
sweat glands. For the most part, tests carried out with pilocarpine 
within a month following sympathectomy .s))ow that .sweating can he 
induced. In these patients, the amount of sweating induced with pilo- 
carpine hydi'oehloride was diminished before the end of one month. 
It is of interest to note that under the influence of pilocarpine, the 
patient who had undergone both cei-A’icothoraeic and lumbar sym- 
pathectomy three year’s previous to administi’ation of the drug, exces- 
sive sweating occurred over the entire face and neck. Thi.s was in 
contrast to a lack of sweating in this area under the influence of heat. 
An explanation is found in the recent work of Wilson,*® who demon- 
strated a double innervation, both s}'mpathetic and piifasympnthctie, 
of the sweat glands of the human face. 

The distribution of anhidro.sis of patients who liavc postural or 
ortho.static hypotension sinnilntes, in many insfanees, the lUstvibution 
of anhidrosis fotlon-iiig oxtens-ive interruption of the sympatliofic 
vnsoTHOtor I'ntliivav.s. 
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SUMMARY 

Following tlie interruption of vai’ious sympathetic pathwa3’^s, anhi- 
drosis occurred in cutaneous areas that corresponded closely to the 
segmental level at which the sympathetic nerves were distributed in 
the spinal nerves. The area of skin supplied bj’’ the graj^ I’ami of each 
ganglion corresponds in the main with the area- of skin supplied by 
the homologous posterior root fibei-s. 
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THE OPERATWE MANAGEJIENT OP FIBROUS 
CONSTRICTING PERICARDITIS'' 

Pkofessoe V. Schmieden and Dr. H. H. Westermann, 
Frankfurt am Main, Germany 

(From ihe. Surgical University Clinic) 

* I 'HE condition of dense fibrosing and calcified pericarditis is by no 

A means as infrequent as is eomnionl3'- supposed. Its assumed rare- 
ness is due to the teaching of clinicians who obserre the condition rela- 
tively rarelj’’ during their lifetime. On tlie other hand, pathologists 
veiy frequently find adhesive iiericarditis at autopsj^ as a secondaty 
finding. These fibrous adhesions are also partly interspersed with con- 
siderable amounts of calcium deposit, althougli the.y ma.y not have pro- 
duced anj' disturbing influences on the heart during life. Hence, it 
becomes evident tliat the surgeon sees only the worst cases which arc 
in urgent need of relief. 

Two circiunstances are responsible for the appearance of grave func- 
tional disturbances of the lieart; First, the contiguous infiltrative in- 
volvement of the mediastinum with a binding of the pericardium to the 
posterior wall of the sternum (accretio cordis) ; second, tlie development 
of concentric shrinking of cicatricial tissue with a constriction of the 
heart and a throttling of the entrance and exit of the larger vessels 
(concretio pericardii retrahens). 

The affections of the pericardium, particularly pericardial effusion, 
were linown to the older ph.ysicians, such as Galen, Porestus, and Riolan. 
However, for a more accurate knowledge of the symptomatology of this 
pathologic change in the pericai’dium, we arc indebted in recent years 
to two German teachers who have more accurately studied this condition. 

Pick was the first to recognize the symptoms which suggested the 
diagnosis. Since the whole picture of the disease is dccoi)livcly similar 
to liver cirrhosis, as considerable ascites is also present in this disease, 
.he named it Pscudolcbcrcirrhosc or pseuclohcpatie eirrho.si.s, although he 
was not able to discern the underhung eau.ses. 

On the other hand, Volliard first gave a comprehensive description 
of the clinical picture which is due to an obstruction of the venous 
circulation, and which he designated b.v the term Knisfli(sst(iuuii{i oi 
inflow-stasis. This stasis is produced by a hindrance to the intioning 
blood of the vena cava at the i-ight auricle, causing venous j)u!sation in 

♦Tr.nnxiiit.il by jriylifii i M-D.. Tiilnnc mivi'r.-Uy .Si Iciol of If, illcfno. 
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the neck as ivell as transudation of fluid in the hody cavities (thoracic 
and abdominal cavities). The liver, being a blood reservoir, in series 
with the heart also swells and enlarges like a congested organ. Thus, 
when the disease develops in this manner, it manifests itself by a 
siTichronous retraction and diastolic bulging of the chest wall with each 
movement of the heart associated witli a strildngly small pulse. Very 
often the calcium-hard cicatrix constricts the heart so firmly that the 
apex beat can no longer be felt (“ StUle ilber dem eiiigemauerten 
Herzen” — “Quietness over the encased heart”). Roentgenography, 
which shows very characteristic changes, greatlj' facilitates the diagnosis. 
lYhen the disease is stiU in the early stage of exudative effusion, the 
heart shadow appears as an isosceles triangle with the apex abov'e. In 
the cases which have progressed to cicatricial contraction, one finds a 
strikingly small heart shadow in which contraction is scarcely discern- 
ible. A^ery frequently the onion-peel arrangement of calcium deposits 
is observed and occasionally small residual cavities. Kymographic ex- 
aminations of the heart in different oblique directions clearly reveal the 
degree of motility still present in systole and diastole, so that from the 
photograph it is possible to ascertain with a great degree of certainty 
which parts of the heart are most involved and need release. 

Through A^'oRiard’s work wc have learned to make the diagnosis earlier 
and to differentiate the disease from mitral stenosis, in which the 
symptoms are sometimes similar. He wrote; “A functionally similar, 
or even the same, condition occurs in concretio pericardii as in the most 
severe forms of mitral stenosis. In the latter we likewise find an ab- 
normal output of the left heart, the same small pulse of little amplitude, 
and an intense inflow stasis with the characteristic elevation of venous 
pressure, liver enlargement, and preponderant ascites. The increase in 
venous pressure corresponds to a marked overfilling of the right heart 
with dilatation of the conus pulmonalis and especially the right auricle, 
which in contrast to the pericardial constriction generally is followed 
by a permanent irregular pulse. Both the dilatation of the right auricle 
and the conus pulmonalis have a characteristic roentgenographic ap- 


pearance. The congested cervical veins not only show a diastolic col- 
lapse, hut also a systolic swelling, because in this stage of mitral stenosis 
a functional or organic tricuspid insufficiency regularly exists. Indeed, 
not infrequently wc even see a systolic retraction and a swinging move- 
ment of tlie prccovdial region where the ventricle lies adjacent to the 
che.st wall, wiiich reminds one of the chast wall retraction of mediastino- 
periearditis. But instead of (luictncss over the cnoased heart, wc feel 
here the miglity heaving action of the riglit ventricle over tlic area of 
carduu- dullness and under the loft costal arch and hear the characteristic 
mitral rl.ythm and the diastolic murninr over tlic apex as it strikes tJie 
el.cM nail. In tlic pre.sence of the.se a mistake is hardly possible, but it 
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is tlieoi’etically of greatest interest that in different ways this combina- 
tion of an abnormally small cardfac output with stasis on tlie venous 
side of tlie heart prodiiees the same clinical pictiu'e and tlie predom- 
inance of portal stasis over periplieral stasis.” Because he was cog- 
nizant of these facts,' the senior author has aiever liad a mistalceji diag- 
nosis in the twentj'-two cases he pereonallj" operated upon. 

The disease begins as a fresh exudative inflammation of the peri- 
cardium, which produces mai'ked symptoms, usually subsides in chil- 
di’cn, and is due either to tuberculosis or metastatic suppuration fol- 
lowing rheumatic arthritis. 

The early exudative form of the condition has long been treated by 
aspiration or drainage of the pericardium and has also produced excel- 
lent results when the diagnosis is made early. 

No one dared operative intervention in the terminal stage, in which 
the prognosis was grave and life was endangered by cardiac constriction, 
until 1S9S, wJien DeLoimie proposed operating for this condition. Ap- 
parentl}' his proposal was not put in actual practice — at least tlicrc is 
nothing found in the literature about it. 


Brauer inaugurated, in 1902, another type of opci'ation -which would 
relieve the heart of its excessive work (“ Sysipliusarhcit”) of systolic 
retraction and chest wall movement. He recommended a mobilization 
of the bony thorax bj' removing the ribs adhering to the pericardium. 
This supposedly gave the heart a soft covering instead of a bony one, 
thus removing from the heart the tremendous additiojial labor of the 
chest wall retraction. 

This technique, which has been named “ carcUohjsis -praccardiaca,” 
unfortunately has very limited indications. It can be employed in only 
those few cases in which the pericardium is attaclied only to the poste- 
rior aspect of the sternum. In the niajo'rif.y of eases this opoi'ation is 
insufficient, because the principal cause of the functional hindrance is 
not the attachment to the sternum, but is due to the binding constric- 
tion of the heart itself. 

For this reason, L. Eehn proposed a further stop to DcLormc’s tech- 
nique; i.e., partial resection of the pericardium. 

The re.sults obtained by this new operative technique of oxci.sion of 
the pericardium have made it the method of choice. Tlie senior author, in 
collaboration with the medical clinic under Volhnrd, first in Halle an 


later in Frankfurt am Main, has operated upon twenty-two cases. 

The prognosis of nonoperativc ca.se.s in the progrc.ssive constricting 
adhesive pericarditis is ab.solutely hopeless. With increasing cauliac 
insufficiency and increasing hydrops and hejiatic engorgement, death 
en.sues after months of miscfiible confining illne.s.s'. 


The eic.strici.'il con.strici ion existing over a long period of time jiro- 
dtice.s rjpnemlized injiie.v (o (lie organism wliieh is distinctly manife.sled 
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in children with this disease by their marked stunting in bodily develop- 
ment, so that they veiy rarely reach puberty when they are not operated 
upon. 

Remarks of young patients who have undergone operation, such as 
“I am stronger and now take part in athletics” or “I am feeling fine 



KIk. 1.— x-ray pictures ot the heart which Is surroundea by extensive calcined 


and am very happy about it,” should he an indication for operation 
even to a hesitating surgeon. ’ 

The operative management begin.s with a very intensive preoperative 
nu-du-al treatment. The burden on the heart must he lightened 1 re- 
.1,, I., -drop,. The 
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free diet and tlie utilization of diuretics aid in diminishing edema. In 
order to completely remove the excess fluid, it is often necessary to 
aspirate the pleural and peritoneal transudates. If following these 
measures the lieart functions better, its activity can be strengthened and 
its beating regulated by sufficientlj’ large doses of strophanthin. 

The difficulties of operative intervention will be greatly diminislied 
if local analgesia is used wheneA'er isossible. Numerous investigations 
have shown that the precordium and heart musculature are completely 
insensith'e, so that one can depend solelj^ upon tlie technique of a good 
local analgesia. 

For exigency, the positive pressure apparatus sliould always he 
available for use during the entire operation, so that in case a large 
tear of the pleura occurs, the defect can be suhired under forced respira- 
tion. In excision of the pericardium the anterior margin of the left* 
pleural fold (Gomiilcntarrmm.) is the most likely^ place to tear. VeryJ 
often here an extremely' delicate pleura borders upon a dense calcified 
pericardium, so that a complete baelnvard mobilization of the pleura , 
cannot alway^s be done. 

Before resection of a portion of the pericardium Avas done, the ques- 
tion arose AA'hether this would be possible AAothout damage to cardiac 
function. Numerous physiologic experiments, especially the fact that , 
no disturbance CA'cr appeared foUoAAung operation, and tlie magnificent • 
results of operation liaA^e shoAvn that no damage AvhateA’er occurs to the 
heart. 

As a result of the long-existing fibrosing constriction of the heart 
musculature, it often unfortunately undergoes an inactivity atrophy, so 
that its strength and function are considerably^ impaired. 

Because of the anatomic position of the heart, in that the right ven- 
tricle occupies the most anterior position, the surgeon is likely fu’st to 
free this ehambci’, AA'liich has a weaker miiseulature. If the Aveak mus- 
culature of the right ventricle is suddenly' depriA'ed of its callous sup- 
poi’t by' decortication, Avhile the loft A’entricle remains encased in scar, 
it can no longer resist this additional Imrdcn and dilates or even rup- 
tures. Thus, this technical error ma.v remit in acute dilatation of the 
heart associated Avith tricuspid insufficiency. A single unfortunate ex- 
perience of such an oA'crdilatation AA'hieh led to a fatal termination on 
the table demonstrated this great danger to Schmieden and he sugge-sfed 


appropriate measures to be used in preventing it. Therefore, the opcia- 
tiA'c technique is based upon the folfoAving fundamental principles: ( 1 ) 
liberation of the left ventricle first, in order that it can rceciA'e and im- 
mediately deliver to tlie .systemic cirenlation tlie increased outjitit of the 
right ventricle following it.s snb.scqiicnt deeoi'tication and thus avoid- 
ing the right-sided A-eiiotis eonge.slion fli.'it Avonld otlicnvise occur; (2) 
freeing of the ritrht vent, which then nsnally dilnfe.s more efiica- 



SCHJIIEDEN AND VrESTERMANK : 


CONSTRICTING PERICARDITIS SoO 


ciously and beats stronger. The final freeing of the right heart should 
be done in a systematic successive manner. Owing to the thin wall of 
the auricles, these should not be freed. 

Whereas previously there was considerable discussion as to the extent 
of the decortication, at the present time the important question is a con- 
sideration of what parts of the thickened pericardium should be allowed 
to remain as support to the weakened heart musculature. Because of 
the above described danger of an acute tricuspid insufficiency and also 
in order to avoid the development of deficiency of the auriculoventricular 
valves, thus leading to the immediate occurrence of an inflow venous con- 
gestion, the decoTtication should never be performed bejmnd the coronary 
sulcus. 

With a cognizance of these fundamental facts, the operative technique 
of Schmieden was evolved’in the following manner; “The type of skin 
incision may varj' considerably and is, in the main, rather unessential. 
The third to the fifth costal cartilages inclusive, with the adjacent por- 
tions of the ribs and a large portion of the sternum, are resected. I 
have an impression that a large window in the chest is more conducive 
to a lasting recovery and further favors later mobility of the heart iU 
its new bed. Thus, the pcricardiectomy begins with the cardiolj^sis 
praecardiaca. 

“Following this I recommend the attempt to proceed toward the peri- 
cardium between the two unopened pleural layers. The adjacent costal 
and mediastinal pleurae are usually thickened enough so that their 
tearing can be very well avoided. However, the availability of the 
positive pressure apparatus is necessary, because if an accidental open- 
ing of the pleura should occur it can be sutured immediately without 
any untoward incident. Transpleural approach may occasionally permit 
the pericardium to be reached more quickly, but because of the phrenic 
nerve it is not the most suitable position and may I'esult in postojiera- 
tivo complications. Considerable difficulties may be encountered in ef- 
fecting hemostasis in this chronically infiamed tis.suc, and in spite of 
all efi'orts it may often be incomplete. Tliereforc, two or three small 
drainage tubes arc employed in closing the wound, which heals by pri- 
mary union. After the removal of the lubes tlicrc may be .slight bleed- 
ing or an abundant serous discharge which e.scapc.s between the sutures. 
The adequate removal of this fluid undoubtedly contributes toward 
healing without recurrence. 


“The quc.stion of how liberation of the heart .should be done after 
mobilizing the pleura may be answered best by a comparison. It. is 
peeled not like an ai)plc, hut like an orange. The secret is to "ot into 
the eorroet line of eleawige. and after pulling ofl' the eoai-se mantle to 
eontmue exmsnm of the separated strips of pericardial callus until one 
can see the muscle fibers of the Imart everywhere, which become visible 
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as eaeli successive piece of scar tissue is extirpated. Also in this regard 
tlie procedure is similar to tlie peeling of an orange, because one must 
afterward clean off scar tissue at different sites.” 

In order to immobilize the free-lying border of the anterior pleural 
fold, for the past few years the senior author has attached it to the left 



mai’gin of the thoracic window and lliu.s also protected it duiin„ 
operation. Tliis technirjne he fenn.s " Exopcricardhpixu . 

After the completed opcvniion, the peclorab’.s inu.sclc is excised in 
order not to fonn an uiide.sirahlc adJie.sion to iiie licarf, and Uic .skin 
llap with tlic adlieriiiff .siiI>futancon.s fat Ls replaced and .sutured. 
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The arrest of hemorrhage is usuallj" not completety effected so that 
for a short period of time several rubber drains are placed in the ivound. 
This drainage may perhaps account for disturbances ivhich occur in 
the postoperative course, because the atmospheric air is now in contact 
with the free-beating heart. On these grounds, avoidance of drainage 
has been advocated in the Anglo-American literature in order to pre- 
vent the atmospheric variations in pressure. 

Special attention must be given the apex of the heart which is usuall}^ 
firmly fixed and considerable difficulty is encountered in the attempts 
to liberate it. If decortication of the apex of the heart, which is bound 
domi to the diaphragm, should not be successful, normal systolic con- 
traction is impossible, because during inspiratory depression of the left 
dome of the diaphragm the heart is elongated and during systole be- 
comes lancet shaped. In order to remedy this undesirable condition 
left-sided phrenicotomy is generally recommended, since this results in 
sufficient relief. 

The entire operation can usually be performed through an anterior 
flap incision described by the senior author. In his twenty-two cases, 
he was obliged only once to do a second-stage operation in order to free 
a larger portion of the left ventricle. This second intervention was 
achieved transpleurally through an intercostal incision. This method 
of approach should be reserved for eases in which one particularly 
wants to free only the left ventricle. It has advantages and disadvan- 
tages. The results of operative management with a consideration of all 
details follow ; 

27.3 per cent ((i capes) Perfect lioaling ■with restoration of full ability 

to work 

27.3 per cent (0 cases) Very raarkei improvement and preservation of 

life after long observation 

4.5 per cent (1 case ) Death at operation of acute dilatation of the 

right ventricle 

31.0 per cent (7 cases) Death during postoperative period 

9.0 per cent (2 cases) Death after transitory improvement 

The last two groups of death which unfortunately occurred during 
the postoperative period or after a transitory improvement may seem 
disconragittg, since this forms 40 per cent of the whole materiai. The 
higli postoperative mortality is due to the dangein caused by the sud- 
dcu appearance of insuflleieney of the cardiac musculature wliieli lias 
bceu freed from its constriction and thus dejirived of il.s .snjiporl. In 
coirsidering these results of operation, it must be remomhered that llie 

great majority of the eases were far advanced and had an extremelv 
had prognosis. 

The he.st erilerion of tlie operative .sncecss and of the state of the 
heart is the venous pressure. Also, after a successful operation for a 
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period of time the heart needs the help of strophanthin. As regards the 
diet, the patient should be restricted in several respects: Fluids are 
limited and a diet poor in sodium chloride is preserihed. For this 
reason, the close cooperation of an internist before and after the opera- 
tion is very necessary. 

The death of most of the ijaticnts, even after a transitory improve- 
ment, was due to their primary disease, which in almost all the cases 
was tuberculosis of the lungs or the bronchial lymph nodes. While 
wi'iting this paper, there is a young female patient in preparation for 
operation. Thus far, tlie clinical course of her disease and the .x-ray pic- 
tures indicate a relatively good prognosis. It is very probable that in 
this case, which is the first to be admitted to the clinic in such good gen- 
eral condition, it will not be necessary to perform extensive excision of 
the pericardium, but probably the removal of only a small strip of 
constricting scar will suffice. Greater interest should be aroused in the 
early symptomatology of dense, binding, fibrosing pericarditis, so that 
patients are brought to the surgeon while they are still in good general 
condition and have an efficient cardiac action. Only under these cir- 
cumstances will it be possible to do away w’ith extensive resection of the 
pericardium and to be able to do in the future only the simple separation 
of the armor plate. Under these circumstances we shall be able to save 
many a life which lias been considered as lost. 



HIGH FREQUENCY TRANSMISSION OP STIMULATING 

IJIPULSES 

Henry Newjian, M.D., Frederick Fender, M.D., and 
■William Saunders, E.E., San Francisco, Calif. 

(From the Department of Iledicine [Division of Neuropsyohiatryl and the Depart- 
ment of Surgery of Stanford University Medical School. Financed 
ly a grant from the Fochefeller Foundation) 

T he importance of electrical stimulation of nervous tissue in physio- 
logic researcli needs no comment. In acute experiments it is not 
difficult to stimulate directly the exposed nerve in the anesthetized 
animal, and much of our ImoMdedge of neurophysiology has been 
obtained in this fashion. Nevertheless, the need for a satisfactory 
method for obtaining prolonged stimulation in the intact, unanes- 
thetized animal long has been felt. 

The permanent implantation of eleeti-odes in the subject, -with wire 
leads carried to the surface of the body, where they might be con- 
nected to the source of stimulating current after the i-ecoveiy of the 
animal from operation, was pioneered by Hess.^ This method has a 
limited sphere of usefulness because of the impossibility of maintain- 
ing the point of exit of the wires in a sterile condition over long 
periods and the restriction of free motion of the subject under 
stimulation. 

In order to eliminate the nece.ssity of connecting the electrodes and 
the source of stimulating current, the idea was conceived of substitut- 
ing electromagnetic coupling. Chaffee and Light" made use of a 
periodically chai’ged condcn.scr of large capacity which discharged a 
very considerable current tlirough a coil thirty-six inches in diameter. 
This discharge produced an intense electromagnetic field, so that a 
small coil imiilantcd in the subject received an induced current which 
was carried by wire leads to the structure to be stimulated. The sub- 
ject, was confined in a twenty-inch cubical cage suspended in the cen- 
ter of the primary coils. It was found necessaiy to have three primary 
coils, in tbi-ee planes mutually perpendicular to each other so that 
enVetive eoniiling could be maintained regardless of the position of 
the secondary coil. The fbrec eoils bad to be energized in sequence, 
and for this purpose an elaborate vacuum tube .switching circuit had 
to be devised to handle the heavy cuiTent. 

At about the same time, and independently. Fender" devised an 
ai^itus m which the primary coils wore energized by 60 cycle 
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alternating current from lighting mains. Six coils were employed, 
two in each of the three planes, giving a very uniform field intensity 
in the central cage in whicii the subject was placed. Tlie implanted 
coil was of 6,000 turns of very fine wire and was somewliat smaller 



Pig. 1. — Iniplantccl unit. i?. copper o-ticie rectiflers : C, .00025 niM mica con- 
densers ; Lt and L-, coils of 145 turns No. 30 enameled wire wound porpendiculnrly 
over X/3, a similar coil of 110 turns; E, oicctrodes, Ont.sidc diameter Incites. 



pj... 2. Higli frciiuency supply circuit. Lt consi.st.s of C turns of No. 14 wire 

arouml .an enclosure 5 feet square; Ur. cliokc coll of 1,000 turns No. 24 enaincied wire 
on .1 2-tnch form ; C,, mica condenser .002 mfd ; C,. c.arjnble condcn.ser .OODJe mfil . 
C\ ntic.i con.icnscr .002 mfd ; 0,. mica condenser .01 mfd ; 0=, micti 
mfd; mic.a comicnscr .00025 mfd ; 0:. mica condenser -O"' ^ ""inn i • 

former; T,. transformer with secondary voltage 2.a00 v. ; Ai, 

U-.. rheostat 120 ohms for control of plate voilage. t^ncuum tube o.sclllator lx fiCA 
SOfJ. 


than that of Chafilee and Light. The paired coils were energized in 
sequence, a meehaiiical swifehing arrangement being employed. 

Both of these methods produced good results but had eerfain limi- 
tations. The subject had to be eloseb' confined. If the cage in wliich 
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the animal was placed was increased in size over the minimuin re- 
quirements for small subjects, really tremendous currents were neces- 
sary; this, in turn, necessitated elaborate and expensive switching 
apparatus to energize, successively, the coils in the three primary 
planes. In addition, the necessity of exciting the coils in sequence 
meant that when the implanted coil rvas in any of the three planes it 
received induced current only a third of the time, hloreovei', while 
Chaffee and Light were able to change the frequency of the stimulat- 
ing impulses, the wave form depended upon the condenser discharge. 

We have modified the previous methods in two important respects ; 
first, a current at high frequency is used to energize the primary 
coil, thus taking adr'antage of the greatly increased induction inci- 
dental to the increased rate-of-ehange of flux -within the field and the 
resulting ability to use much smaller currents. Current at the fre- 
quenej' now used, 450 kilocycles a second, does not, of course, stimu- 
late nervous tissue. But we har’e found it possible to inetify the 
current induced in the secondary coil by means of a very small 
copper oxide rectifying unit such as is used in instruments measuring 
alternating current. The current delivered to the stimulating elec- 
trodes depends for its characteristics, both as to frequency and wave 
form, on the modulation of the source of high frequencj’’ current 
energizing the primary coil. 

Second, instead of using three primary coils, with the attendant 
difficulties of energizing them in sequence, it is now possible to con- 
struct a single unit for implantation consisting of three coils mutually 
perpendicular to each other,* each Avith its individual rectifier, but 
all connected to the tAvo stimulating electrodes. The entire unit has a 
diameter of IVh inches and a maximum thickness of /Ifl inch. Bj"- this 
expedient the output at the electi'odes is kept approximately constant 
regardless of tlic position of the animal. 

The apparatus in operation at present consists of a simple vacuum 
tube oscillatoi*. modulated at 60 cycles by the ordinary commercial 
current, Avhieh delivers approximately 150 Avatts at 450 kilocycles to 
a single coil of six turns of Xo. 14 insulated copper Avire placed in 
the walls of a five-foot room. One or soA-eral animals may occupy this 
room, during stimulation, in relative freedom. 

The strength of the field Avithin the room is relatively constant, an 
output of -1.0 milliamiieres being obtained from the implanted unit 
through an exlenml resistance of 2.000 ohms, in the center of the 
room. A thoromgh trial. Avith n number of implantations Avith elec- 
trodes in eot.tact with the cerebral cortex, .skeletal and sympathetic 
pathAvays has shown tins current to be more than adequate for 
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The seeoiidaiy unit is so acljnstecl that its resonant frequency is 
equal to that of the primary circuit. Since the frequency of the pri- 
niai’y cuiTent may be varied by tuning this circuit, it is possible fo 
implant taro or more seeondarv units and to energize u'liichever is 
desired by tuning the primary to that particular frequency. 

In summary, the apparatus here described makes it pos.sible to 
stinnilate nervous tissue in an animal that is free to lead a normal 
laboratory existence, for an extended period, with any Avave form or 
frequencj' desired, klore than one coil may be implanted and each 
maj' be stimulated at rvill. All materials required are readily obtain- 
able and relativelj' inexpensive. 
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SOME ASPECTS OP ECHINOCOCCUS DISEASE 

Harold R. Dew, P.E.C.S., P.A.C.S., Professor op Surgery, 
University of Sydney, Sydney, Australia 

LIFE history 

T his disease is due to the development in the human subject of the 
c.vstic or larval stage of the Echinococcus granulosus (Batseh), a 
small cestode whose natural habitat is the small intestine of the dog. 
The adult worm measures up to 6 mm. in length and possesses three 
or four segments, the terminal one of ■which carries from 500 to 800 
ova in various stages of development. These worms may be present 
ill thousands in an infested dog, and the intact or disintegrated ma- 
ture segments are shed in the feees. 

The ova, approximatelj' 35 in length, are, like those of the other 
ecstodes, surrounded by a cliitinous envelope and are extremely re- 
sistant to exposure. Under favorable etiologic conditions, they maj’’ 
he ingested by the correct intermediate host in which the cystic stage 
of development takes place. 

etiology and prophylaxis 

Although the worm has been occasionally found in other canines, 
owing to his cosmopolitan distribution and close association with man, 
the dog is practically the only source of infestation. This animal is 
infested by eating fertile hydatid cysts in the viscera of animals which 
can act as intermediate hosts, nearly always the domesticated sheep, 
ox. or pig. It is found that the incidence of the disease in man fol- 
lows accurately that in the domestic animals of the country and that 
the sheep is the most important intermediate host. For this reason 
the disease is common in Iceland, Australasia, Algeria, and South 
America. It is rare in Nortli America, although many sheep are pas- 
tured there. It would seem, however, that if a close association per- 
sists between men, dogs, and sheep, the disease will graduall}' increase 
in frequency there. 

^Man acts only as an immediate ho.st, occupying the same biologic 
position ns the sheep; but owing to the fact that dogs do not have 
access to human viscera, such infestations must be con.sidcred as a dead 
end as regards completion of the parasitic life cycle. In the jiast. 
great importance has been attached to the contamination of water or 
fresh vegolables ns an etiologic factor, but there is no doubt that con- 
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tamination of the hands by direct contact, i.e., bj' handling and caress- 
ing dogs, is far juore important. This ex2)Iains the relatively high 
incidence in vai-ions occupations, the frequency of more than one case 
in a family, the almost equal incidence in the two sexes, and tlie fre- 
quency of infestation during childliood, the age of promiscuity with 
the dog and unhygienic behavior generally. One must realize that 
the majoidty of infestations occur in childhood, although owing to the 
slow grow'th of the cyst, the disease often does not manifest itself 
until adult life. It nia.y be taken as a general rule that an hydatid 
cyst in man is nearly as old as the jiatient harboring it. 

Owing to the existence of two distinct evolutionai-j' cycles in the 
life of the para.site, prophjdactie measures are easy and should be 
applied in two ivays: first, by preventing infestation of the dog by 
controlling his access to infested viscera; and second, by educating 
people concerning the da)iger of contact with possibly infested dogs. 

DEVELOPMENT OP THE CYST 

Following ingestion by the intermediate host, the ovum hatches in 
the upper alimentaiy canal, liberating an active six-hooked embryo, 
w'hich bores through the wall of the gut and, entering a radical of the 
portal vein, is carried to the liver w'here in the majority of eases it 
comes to rest and where its typical further development is seen. At 
first there is an active cellular reaction on the part of the ho.st 
defence.s — mononuclear and eosinophil cells surrounding the parasite 
w'hieh may then undergo disintegration and phagocytosis. In favor- 
able eases, howevei-, it grows rapidly and with the same dramatic 
changes that characterize all embryonic growth, so tliat at the end of 
tlu’ee weeks it shows vacuolation with the elaboi’ation of specific 
fluid and a protective outer wall. 

As the parasite grows, the cellular ivactiou to the host dies down, 
probably coincident with the dcA'clopmont of the semijieriiieable, lami- 
nated, parasitic cuticle, and so the ees.sation ot leakage of specific pro- 
tein. The Icueoeytes which surround the follicle become gradually 
converted into fibroblasts, and toleration of the parasite by the host 
is established. 

The fully developed cyst consists of a double layered parasitic wall 
composed of an outer laniinatcd iiieinbrane and an inner germinal 
layer surrounding .specific hydatid fluid. 

Tlie laminated layer is composed of lamina of hyalin wiiicli arc 
laid down from within out hr the nucleated f'ei-miimi membrane 
which line.s its inner aspect. It is veiy ela.stie, fends to (urn inside 
out when torn, and serves to act ns a .sup;>ort for the ey.sf, and, owing 
in its .selective pormeahility, preveiit.s (he eiiti.v of no.vion.s sidj.stance. 
The .specific liydnfid fluid i-s also elaborated by the germinal mem- 
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brane and normally is clear, containing little or no protein, but np to 
0.2 per cent sodium cbloride. It acts as a butler and nutritive medium 
for the developing scolices. 

Tlie scolices or future worm heads are found only in mature c.ysts 
and are a sign of completed biologic development. They are pro- 
duced inside brood capsules from the germinal membrane and may 
be present in thousands in a single cyst, a fact which gives some idea 
of the prodigality of nature where reproduction is concerned. They 
are just visible to the naked eye (measuring up to 160 /i in the rest- 



Fiw. 1. — ScluMUJitk' i-epre^ontalion of a lypicaJ unllofular hydatiil cy^^l, sliowing 
A, udVfiitUla ; Ji, laminated membrane; C, ROniilnal membrane; and Z?, brood capsules 
containing scolices. 

ing state) and are seen in all stages of development — from the un- 
differentiated cellular bud to the fully developed seolex with suckers, 
booklets, and contractile tissue. AVhen swallowed by the dog. tbey 
beeome active and rapidly develop into adult worms, and so the life 
eyele is completed. 

I<’ret|ueutly in man and occasionally in other animals, daughter evst 
forniatiou is noticed. This in its typical endogenous form consists of 
the development within the confines of the original mother cyst of 
nnnierons replicas of the primary cyst. There has been much con- 
troversy as to the reason for this development, hut prohablv it shotild 
he regarded us due to some interference with the integrity of the 
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original cyst; i.e., that it is a protective phenomenoiij tlie germinal 
elemente being stimulated bj’’ adveree conditions to elaborate a second 
protective cuticle in order that the development of the reproductive 
elements may go on. 

CUNICOPATHOnOGIC CONSIDERATIONS 

In man the majority of primai-y cysts are found in the liver, this 
organ acting, as it were, as a filter; but sometimes the parasite passes 
the liepatic capillaries and enters the pulmonary circulation, the lungs 
being the next most common site. The parasites may even pass the 
pulmonary capillaries and make their way to any part of the body, 
and the lessening proportionate incidence, as the pei'iplmj of the 
body is reached, indicates that distribution by the blood stream is 
the onl}’^ rational explanation. The following table gives the com- 
monly accepted figures for primaiy cysts: 


DiSTumvTiox OF PmnAny Hydatid Cysts 


Liver 

7C.C 

Lung 

9.4 

Muscular and subcutaneous tissue 

5.2 

Kidney 

2.3 

Spleen 

2.1 

Bones 

0.9 

Orbit 

0.7 

Brain 

0.6 

Other sites 

2.2 


Multiple infestations are more common in the human subject than 
is usually realized, more than one c.vst being present in at least GO 
per cent of cases. 

UNCOMPLICATED CYSTS 

Prom both the clinical and the pathologic point of view, cysts may 
be divided into complicated and uncomplicated cysts. It is important 
to realize such is the latency of many cysts that it is often onl.v the 
onset of some eomplieation which produces tlic first symptoms and so 
draws attention to the lesion. 

Tbieomplicated cysts comprise all the simple univesicnlar cysts and 
some multivesicular (containing daughter cysts) cysts, whicii have 
remained noninfeeted and intact. Tlie simple cysts are found t.vpi- 
rally in children and young adults; the mnltivesicnlar, in older jia- 
tients; and all are .surprisingly well tolerated. jf. p, pipir 

extremelv .slow rate of growth, which enables eoniponsaforv changes 
to occur,' and to the fact that the cyst is .s'hut off. from the body fluids 
of the host by a relatively inipermcahlc fibrous inul laminated layer. 

UNCOMPIACATim nUTATIC CV.STS 

The right lobe is involved m 80 per cent of the eases and the evsts 
project on the abdominal aspect m ,0 per cent of tJ,e cases. Clini- 
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eally, the outstaiidiiig feature is the latency and many cases have been 
recorded in wliieh enormous cysts have existed for years without 
causing symptoms. This is particulai'lj' the case Avith c\ sts of the 
upper quadrants, Avhei’e the protected site enables them to groAV 
quietly, very often until middle age. without causing obvious symptoms. 

Pain in these cases is very rare, and when it occurs it is nearly al- 
ways indicath'e of the onset of some complication such as leakage Avith 
or without infection. Gastric disturbances which appear to be due to 
pressure eft'ects are common in long-standing cysts, but they are as a 
rule A’ague and not serious. Other pressure effects are sometimes 
seen and depend on the site and the size of the cyst; it is surprising 
Avhat A’ery large cysts may be tolerated. In cases in AAdiieh the cyst 
exerts pressure ou the diaphragm, some dyspnea may be produced. 
Examination may reveal a rounded, nontender, tense, cystic SAvelling 
continuous with the liver dullness. The swelling moves Avith respira- 
tion, but has to be distinguished from other lesions of the right hypo- 
ehondrium. It is important to realize that cysts of the left lobe of 
the liver tend to descend anterior to the stomach, Avhile those of the 
right lobe tend to be on a more posterior plane. In centrally or 
superiorly placed cysts, the only finding may be hepatomegaly Avith 
A'arying degrees of npward extension of hepatic dullness. In these 
eases whieh tend to appear in older sub.ieets, the eleAmtion of the 
diaphragm may be extreme and the simulation of intrathoracic con- 
ditions very accurate. 

Radiography is of A-alue in the diagnosis of these cysts, because it 
may shoAv diaphragmatic elcA'ation or distortion or in older cysts 
some calcareous changes in the adventitia. 

UXCOMPLICATED PULMONARY CYSTS 

OAving to the vascidarity and loose nature of the tissue, pulmonary 
oy.sts groAv cA-enly and fairly x-apidly, producing as a rule a relatiA’ely 
thin adventitious covering. The tAincal cyst is nnivesieular, contain- 
ing scoliccs hut no daughter cysts, and it may occupy a parabronchial 
or peripheral situation, sometimes almost filling the chest caAuty. 
Even in the case of large cysts, pleural adhesions are rare. The bases 
of the lungs are involved more than the upper parts and the right 
side more than the left in the proportion of 60 to 40. 

Clinically, those cysts are also roniai-kably latent, and it is doubtful 
Avhether more than 2.5 per cent are diseoA-ered before the onset of 
some complication. Sometimes the first indication of their presence 
is delay in resolution of some re.spiratory infection like hronehitis or 
pneumonia. A dry congh is classical and common and seems to be 
independent of the size or site of the cyst. Hemoptysis is the most 
common symptom, being present at some time or other in 60 per cent 
of cases and varying greatly in degree. There is, as a rule no ex- 
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original ej^st; i.e., that it is a protective phenomenon, the germinal 
elements being stimulated by adverse conditions to elaborate a second 
protective cuticle in order that' the development of the reproductive 
elements may go on. 

CLlOTCOPATHOIiOGlC CONSIDERATIONS 

In man the majority of pi-imary cysts are found in the liver, this 
organ acting, as it were, as a filter; but sometimes the parasite passes 
the hepatic capillai'ies and enters the pulmonary circulation, the lungs 
being the next most common site. The parasites may even pass the 
pulmonaiy capillaries and make their wny to any part of the body, 
and the lessening proportionate incidence, as the periphery of the 
body is reached, indicates that distribution by the blood stream is 
the onlv’ i-ational explanation. The following table gives the com- 
monly accepted figures for primaiy ej'sts : 


Distribution of PRiiiAnv Hydatid Cysts 


Liver 

7C.0 

Lung 

9.4 

Muscular and subcutaneous tissue 

5.2 

Kidney 

2.3 

Spleen 

2.1 

Bones 

0.9 

Orbit 

0.7 

Brain 

0.6 

Other sites 

2.2 


Multiple infestations are more common in the human subject than 
is usually realized, more than one cyst being present in at least GO 
per cent of cases. 

UNCOJIPIilCATED CYSTS 

From both the clinical and the pathologic point of view, cysts may 
be divided into complicated and uncomplicated cysts. It is important 
to realize such is the latency of many cysts that it is often only tlie 
onset of some complication which prodnees the first symptoms and so 
draws attention to the le.sion. 

T'neomplicated cysts comprise all the .simple univesienlar ey.sts and 
some multivesieular (containing daughter cysts) cysts, which have 
remained noninfeeted and intact. The simple cysts are found typi- 
cally in children and young adults; the multivesieular, in older pa- 
tients; and all are surprisingly well tolerated. This is due to their 
extremely slow rate of growth, which enables compensatory changes 
to occur,' and to the fact that the cyst is .shut off from the body fluids 
of the host by a relatiA’cly impermeable fibrous and laminated layer, 

XJNCOMPniCATED HEPATIC CYSTS 

The right lobe is involved in 80 per cent of the cases and the cysts 
project on the abdominal a.speet in 70 per cent of the cases. Clini- 
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Small cysts in special situations such as the orbit, cranial cavity, or 
spinal canal may produce grave sjnnptoms relatively early. 

complicated cysts 

Ultimately, however, in all the above, no matter what the situation, 
complications occur, their frequency increasing as age advances and 
the cyst increases in size. They are relatively rare in young subjects, 
manifesting themselves usually between the ages of twenty-five and 
forty years of age. Practically all complications depend on an escape 
of fluid from the cyst, this varying from a slight leak, often masked 
by other symptoms, to a frank rupture. 

nuPTURE OP the cyst 

As the cyst enlarges, it may encroach on a natural channel, a hollow 
viscus or serous cavity, one area of the laminated membrane thus 
becoming relatively unsupported. As a result it gives way spontane- 
ously, even during sleep, following muscular movement, coughing, 
straining, or more commonly following direct trauma .such as a blow, 
a fall, a crush, or a perforating injury. Owing to its peculiar grain, 
the tear in the laminated membrane rapidly enlarges and allows the 
escape of the contained fluid and hydatid elements. Such rupture 
takes place commonlj' into the subcutaneous or muscular tissues, the 
bile ducts, bronchi, alimentary canal, or urinary tract; into serous 
cavities, such as the peritoneum, pleura, or pericardium; or very 
rarely into the chambers of the heart or large veins. 

Each of these has its own characteristics, and as some of them may 
be combined in the individual case, a complete discussion is outside 
the scope of this article. The sequelae may be grouped together in 
the following way : 

1. General; applicable to all types: {a) immediate, hydatid ana- 
phylaxis; {h) delayed, secondary echinococcosis. 

2. Special; applicable to cases of rupture into a natural channel; (a) 
immediate, mechanical effects; (b) delayed, death of the cyst with or 
without suppuration. 


hydatid anaphylaxis 

Many clinicians have noted the appearance of peculiar toxic mani- 
festations following rupture or puncture of hydatid cysts. Although 
these are usually cutaneous, many other symptoms may occur, and 
there is no doubt that these are mainly anaphylactic, due to the sud- 
den absorption of specific protein in a sensitized patient. Clinically 
whenever vague symptoms arise during the course of hydatid disease' 
the question of whether or not they are anaphylactic in nature should 
always be considered. The following table gives some idea of their 
protean nature and illustrates some of the risks of indiscriminate 
puncture of an hydatid cyst. 
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pectoratioij and no pain and little if 3 ) 13 ’’ dj^spnea, even in large ej'sts. 

On ph^'sieal exanjination, palpation i-arelj' reveals an^'^ cardiac dis- 
placement, even in large cj'sts. Thei’e will be diminished vocal 
fi’emitiis over anj' area imioinging on the cliest wall, and further 
examination maj’ reveal the signs of local tumor with appropriate 
signs on auscultation. 

THE DIAGNOSIS 

Phthisis is the arcli simulator, but the basal situation of the lesion 
and the lack of eonfirmatoiw sigJis of tuberculosis usuall.v lead to its 



f'ig, 2.— Radio^rapJi of iinrupturcd. rifrM-sIdecl pulmonary cyst in a patient aped 
twcnt.V'-four years. Obllqifc view. 

exclusion. Eadiograph.v, owing to the fact that i}ie saline content of 
the cj-st is relativel.v radiopaque, has revolutionized the diagnosis of 
these cases, and great aeciirae.v botJi as regai-ds the size and localiza- 
tion of tlie cyst is now possible (Pig. 2). It is, of cour.se, nece.ssary 
to exclude all otlicr forms of intralhoracie tumor, wliilc the, i)resence 
of a pleura! effusion may at times introduce difficulties in the region 
of the diapliragm. 

OTIim SlilVDG CYSTS 

Uncomplicated cysts may iiivoJve practically any organ or anj' tissue, 
and as a result bizarre and protean manifestations inaj' be produced. 
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Small cysts in special situations such as the orbit, cranial cavity, or 
spinal canal may produce grave symptoms relativelj’- early. 

COMPLICATED CYSTS 

Ultimately, however, in all the above, no matter ivliat the situation, 
complications occur, their frequency increasing as age advances and 
the cj'st increases in size. They are relatively rare in young subjects, 
manifesting themselves usually between the ages of twenty-five and 
forty years of age. Practically all complications depend on an escape 
of fluid from the cyst, this varying from a slight leak, often masked 
by other sjmiptoms, to a frank rupture. 

nUPTURE OP THE CYST 

As the cyst enlarges, it may encroach on a natural channel, a hollow 
viscus or serous cavity, one area of the laminated membrane thus 
becoming relatively unsupported. As a result it gives way spontane- 
ously, even during sleep, following muscular movement, coughing, 
straining, or more commonly following direct trauma such as a blow, 
a fall, a crush, or a perforating injury. Owing to its peculiar grain, 
the tear in the laminated membrane rapidly enlarges and allows the 
escape of the contained fluid and hydatid elements. Such rupture 
takes place commonly into the subcutaneous or muscular tissues, the 
bile ducts, bronchi, alimentazy canal, or urinary tract; into serous 
cavities, such as the peritoneum, pleura, or pericardium; or very 
rarely into the chambers of the heart or large veins. 

Each of these has its own characteristics, and as some of them may 
be combined in the individual ease, a complete discussion is outside 
the scope of this article. The sequelae may be grouped together in 
the following way: 

1. General: applicable to all types: (a) immediate, hydatid ana- 
phylaxis; (h) delaj^ed, secondaiy echinococcosis. 

2. Special: applicable to cases of ruptui-e into a natural channel: (a) 
immediate, mechanical effects; (h) delayed, death of the cyst with or 
without suppuration. 


HYDATID ANAPHYLAXIS 

Many clinicians have noted the appearance of peculiar toxic mani- 
festations following rupture or puncture of hydatid cysts. Although 
these are usually cutaneous, many other symptoms may occur, and 
there is no doubt that these ax-e mainlj’ anaphjdactic, due to the sud- 
den absol’ption of specific pi-otein in a sensitized patient. Clinically, 
whenever vague symptoms ai-ise during the eoui-se of h3'datid disease, 
the question of whether or not they are anapliylaetic in nature should 
always be considered. The following table gives some idea of their 
protean nature and illustrates some of the risks of indiscriminate 
puncture of an hydatid cj’^st. 
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SECONDARY ECHINOCOCCOSIS 

Rupture of an liydatid cj^st or puncture by a trocar rvith evacuation 
of the specific fluid does not necessarily cause the death of the para- 
site ; this probablj^' rarelj'’ occurs unless infection takes place. The 
parasitic elements har'e such powers of persistence that if aseptic con- 
ditions pertain they can survive and ultimately develop into new 
ej'sts, often at a distance from the original, this phenomenon being 
described as secondary echinococcosis. 

At first, clinicians and pathologists regarded all cases of multiple 
cysts as due to multiple primary infestations, but they gradually 
recognized that many were due to secondary cj’-st formation from im- 
planted scolices. Even as late as 1900, however, the mew that such 
highly differentiated structures as scolices could, as it were, revert 
in their life cj’^cle, ranked with many authoiuties as a biologic heresj'", 
as it seemed eontraiy to all the laws of the development of the ces- 
todes laid down bj^ Van Beneden. Much experimental work and many 
correlated clinical and patholo^c investigations, however, have proved 
conclusively that such a retrogresshm metamorphosis is not only pos- 
sible, but relatively common and of great clinical importance. Recog- 
nition of this has led to great advances in our understanding of the 
patholog}' of hydatid disease. 

CLINICAU TYPES 

Localized. Secondary Echinococcosis . — A common example of this is 
rupture of a subcutaneous or muscular cyst when congeries of small 
secondary cysts, often called seed hydatids, are commonly found. Of 
a similar nature are those cases of postoperative or posttraumatic re- 
currence in the site of the original cyst; one type of local daughter 
cyst formation. 


SECONDARY CYSTS OP THE PERITONEUM AND PELVIS 


These are very common and are due to leakage of scolices from a 
primary cyst of the liver or, more rarely, of the spleen, kidney, or 
omentum. 


When the cyst ruptures, hydatid scolices are shed into the peri- 
toneal cavity with the production of some anaphylactic shock. The 
scolices may be shed in thousands and are carried by tlie rush of fluid, 
by gravity, or by intestinal movement, as a rule to the lower quad- 
rants. They soon become surrounded by lymph and eosinophil leu- 
cocytes and are rapidly fixed in a secondary site. Doubtless many of 
them are overwhelmed and undergo fibrosis; sometimes the peritoneal 
reaction around these disintegrating scolices is so extensive that a 
pseudotubcrculous appearance is produced. Jlanv, however survive 
become surrounded by a new adventitia, undergo vesiculation, and 
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develop into secondary cysts. As in the case of any other foreign 
body, the peiitoneum gradually spreads oA’er until tlie secondary cyst 
gives the appearance of having dcA^eloped in an extrapeidtoneal situ- 
ation. It vas nourecognition of this simple process that led many of 
the older pathologists to believe that these cysts were multiple cysts 
developed from numbers of hexaeauth embryos. 

These secondaiy cysts are of slow growth, there being a latent 
period of from five to twelve years during wliich growth takes place 
until they in their turn produce symptoms. Owing to the usual rapid 
recovery from the initial rupture, it is often misinteii)reted by tlie 
clinician, and its true significance is unrecognized until at a later date 
the discovery of multiple abdominal ej'sts leads to a retrospective 
diagaiosis. It is thus not uncommon for ruptiu'e of a visceral cyst to 
occur in youth, but for its clinical manifestations and recognition in 
the form of multiple abdominal cysts to be delayed until adult age is 
reached. Secondary abdominal cysts are always multiple, often iv- 
1‘egular in shape and size, and owing to the relative tenuity of their 
adventitia, are prone to further ruptures with repetition of the above 
effects. As a result, the peritoneal cavity may become filled witli 
hj^datid cysts in all stages of development, a very grave condition 
aptly described as hydatidosis. 

Usually the rent of the primary cyst becomes occluded by adhesions, 
and the residual germinal elements produce multiple daughter cysts, 
one type of localized secondary echinococcosis. It is a general rule 
that when midtiple peritoneal e.vsts are found there is also a primary 
visceral cyst containing daughter cysts. Sometimes, of course, owing 
to the presence of a communication with a bile duct, intraperitoncal 
rupture of an hepatic cyst gives rise to leakage of the bile into the 
peritoneal cavity with the production of a choleperitoneum, offen a 
puzzling condition. 

Secondai’}' cj'sts may also occur in tlie pleura or pericardium fol- 
lowing rupture of a pulmonary or cardiac cyst. 

Metastatic Sccondarij Echinococcosis . — This gives rise to the rarest 
but the most interesting type of all seeondaiy cysts and is due to a 
rupture of a fertile simple c.vst into the heart or venous system, the 
ruptui*e may take place on the venous side of the circulation into 
peripheral veins or the right cardiac chambers, or into the arterial 
side when it takes place into one of the left cardiac chambers. 'Ivo 
set.s of sequelae are possible. In both, of coui'se, grave anaphj lactic 
symptoms oecnr, although as a rule recovery from the primniy rup- 
ture fakes place. If the cy.sf ruptures into the venous side of the 
circulation, the scolices are carried through the right ventricle into 
the lunss, where they ni'c filtered out and give rise to secondary pill- 
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monary . cysts. These cysts are characterized by their multiplicity, 
their bilateral and peripheral distribution, and by their uniform size. 

In the case of rupture into the left auricle or ventricle, the hydatid 
elements enter the sj’^stemic circulation and give rise to metastatic 
cysts in various parts of the body. Owing to the position and rela- 
tive size of the carotid arteries, the majority of scoliees are carried 
to the brain, which becomes the seat of the majority (60 to 70 per 
cent) of these secondary cysts. Some scoliees, however, may escape 



Fip. 3. Multiple secondary cysts of the omentum, foUowinE: intraperitoneal rupture 

of an hepatic cyst. 


into the kidney, spleen, or liver. All these are simple cysts of ap- 
proximately the same size, rarely becoming larger than a hen’s egg. 

These examples illustrate the classical manifestations of secondary 
ecliinocoeeosis, which is now clearly established as regards its etiol- 
ogy, pathology, and clinical aspects. It is a general rule, in the case 
of multiple cysts, that if the extrahepatic ej'sts are more than one- 
tliird of the total it is probable that they are secondary evsts. 


SIECIIANlCAti EFFECTS OF RUPTURE 

The mechanical eifects of rupture of a cyst are seen in cases of rup- 
tiue mlo a natural channel. Following the initial flooding, which is 
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rarely serious, the passage of hydatid products along tlie clmniiel 
leads to attacks of colic or intermittent, partial, or complete obstruc- 
tion. These aa-e immediate effects, although they may continue for 
months as fractional evacuation of the cj’st contents occui’S. 

Mcroorganisms do not find their way through an intact laminated 
membrane, and in the case of simple cj'sts some degree of rupture of 
this membrane is an essential preliminary to suppuration. Once the 
hydatid membrane collapses, however, some serum is exuded into 
the cavity, and with hydatid debris makes such an excellent pabulum 
for the growth of microorganisms that when contact with a lining 
epitlielium is made infection usually occurs. Small ducts may, how- 



PIe. 4. — Multiple metastatic cysts of the brain, follotviiiB left Intracardlac rupture 
of a primary cardiac cyst. 

ever, open into the cavity, and jmt it may remain aseptic for years, 
and occasionally actual repair of the opening may occur. ObvioU-sl) 
the time that elapses between rupture and infection depends on a 
great number of factors, so that although infection may coincide with 
the rupture, it is sometimes delayed for weeks or months. 

Rupture of Ilcpatic Cyst Into the Biliary Passayes. — As an liepatic 
cyst continues to enlarge, it often eau.ses a tpiiet pressure necrosis of 
tlic wall of a large bile duet, and if the opening becomes large Piiough, 
•some of the eontonf.s are forced into liie duct. Such ruptures arc 
relatively common, and I believe that some degree of intrabiliary 
rupture is the eonimone,st complication of liepafie cysts. It may be a 
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quiet leak with the passage of fluid and small particles of debris, or 
a frank massive rupture with or without occlusion of the main ducts 
with daughter cysts. This rupture takes place most commonly in 
the intrahepatie portion of the duets, the passage of material down 
the ducts being helped by intracystic pressure, diaphragmatic move- 
ment, and abdominal muscular action; and once started, the slippery, 
nonirritating membrane is helped on bj’^ the increased biliary flow 
after meals (Fig. 5). 

In this waj'^ fractional evacuation of the cyst may take place into 
the duodenum. As is to be expected, this condition simulates com- 
plicated cholelithiasis very closely, this being the common diagnostic 
error. The following points are of interest in the differential 
diagnosis : 


Fig. a. — Figure showing sites of rupture of hepatic cysts into the biliaiT passages. 


Age. — Hj^datid disease tends to occur at a slightly younger age than 
stone in the common duct; i.e., thirty to forty years rather than forty- 
five to fifty-five years. 

lu hydatid disease, males are affected as commonly as females; 
whereas, gallstone disease affects females four times as commonly as 
males. 

Pain. Tlie pain of liydatid disease is not so severe as true gallstone 
colic. 


Previous m.siori /. — In 
tory of fliitulence, etc. ; 
disease. 


gallstone disea.se there is usually a long his- 
this is often completely absent in hydatid 
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rarelj^ serious, (he passage of iiyclatid ])roduets along the channel 
leads to aKacks of colie or intermittent, partial, or complete obstruc- 
tion. Tliese are immediate effects, although thej^ may continue for 
months as fractional evacuation of tlie cyst contents occurs. 

Microorgani.sm.s do not find their way through an intact laminated 
membrane, and in the case of simple cysts some degree of rupture of 
this membrane is an essential preliminary to suppuration. Once the 
hydatid membrane collapses, however, some serum is exuded into 
the cavity, and with hydatid debris makes such an excellent pabulum 
for the growth of microorganisms that when contact with a lining 
epithelium is made infection usually occurs. Small ducts may, how- 



Fig. 4. — Multiple metastatic cysts of the brain, following left intracardiac rupture 
Of a primarj' cardiac cyst. 

ever, open into the cavitj', and 3mt it may remain aseptic for 3'ears, 
and occasionally actual repair of the opening may occur. Obviously 
the time that elapses between rupture and infection depends on a 
great number of factors, so that although infection 1033^ coincide with 
the rupture, it is sometimes delayed for weeks or months. 

Rupture of Hepatic Cyst Into the Biliary Passages . — As an hepatic 
C3"st continues to enlarge, it often causes a quiet pressure necrosis of 
the wall of a large bile duct, and if the opening becomes large enough, 
some of the contents are forced into the duct. Such ruptures are 
relatively common, and I believe that some degree of inti'abiliar}' 
rupture is the commonest complication of hepatic C3^sts. It may be a 
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quiet leak with the passage of fluid and small particles of debris, or 
a frank massive rupture with or without oeclusion of the main ducts 
with daughter cysts. This rupture takes place most commonly in 
the intrahepatic portion of the ducts, the passage of material down 
the duets being helped by intraeystic pressure, diaphragmatic move- 
ment, and abdominal muscular action; and once started, the slippery, 
nonirritating membrane is helped on by the increased biliary flow 
after meals (Fig. 5). 

In this way fractional evacuation of the cyst may take place into 
the duodenum. As is to be expected, this condition simulates com- 
plicated cholelithiasis A^ery closely, this being the common diagnostic 
error. The folloiving points are of interest in the differential 
diagnosis : 


Fig. 5. — Figure showing sites of rupture of hepatic cysts into the biliaiT passages. 

A(jc . — Hydatid disease tends to occur at a slightly younger age than 
stone in the common duct ; i.e., thirty to forty years rather than forty- 
five to fifty-fii-e years. 

Sex . — In hydatid disease, males are affected as commonly as females; 
whereas, gallstone disease affects females four times as commonly as 
males. 

Pflia.— The pain of hydatid disease is not so severe as true gallstone 
colic. 

Prcnou, Eutory.-hx gallstone disease there is usually a long his- 
tory of ilatulence, etc.; this is often completely ab.sent in hvdatid 
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Jiiomiiiation of the Stools . — ISxfiiniuation of tlie feces by ■washing 
should be used as a i-oidino in all eases of jaundice. In hydatid disease 
the tough, bile-stained, laminated membrane, which re.si.sf.s putrefaction, 
is often discovered. 

IIcpniomc{iah /. — This i.s nmcli commoner in hydatid disea.se than in 
cholelithiasis. 

Joicndicc . — A cliaracferisfic of hydatid di.sea.se involving the duets 
present in 80 to ,00 i)er cent of the ease.s. In gallstone di.sea.se gross 
per.si.stent jaundice is rare and is practicality confined to cases of stone 
in the common duet. 

Rodwgrophjj . — This should be applied as a routine, as it may indicate 
stibdiaphragmatic distortion or calcareous change in a cyst. 

Imiinniological Rcaciions. — The.sc are of the utmost value. The use 
of the hydatid complement fixation tost and the intradermal te.st of 
Casoni has revolutionized the diagnosis of liepatie hydatid in Australia. 

IIEI’ATOnaO.VCIIIAU FISTUL.\ 

Ilepatobronchiai fistula is not uncommon and is due to rupture through 
the right diaphragmatic cupola by way of adhesions into the bronchus 
with or without pleural infection. The patient first expectorates daughter 
cysts and bile-stained debris, and later foul-smelling pus. All sorts of 
other complicated pictures due to other coexistent ruptures may occur, 
and unless the sni'geon i.s ali’s’e to the vagaries of liydatid disease, mis- 
talce.s in diagnosis, treatment, and prognosis are inevitable.^ 

OTHER TYPES OF RUPTURE 

Eupture into the alimentaiy canal may also oceui', occasionally 
with natural cure, although as a rule suppuration causes a rapid, 
grave alteration in the picture, Eupture into the urinary passage 
may occur in the ease of renal or pelvic cysts with a close simulation 
of renal colic. This, too, is prone to infective sequelae. 

Buptnre of a Pidiitonanj Oijst Into a Bronchus . — This is the natural 
end of most pulmonary cysts, because by the time a cyst reaches a 
diameter of four to five inches it nearly always comes into contact 
with a large bronchus, the erosion of which causes a small part of the 
cyst wall to become unsupported. Following a cough, a muscular 
effoi't, an injury, or even spontaneously, the cyst wall gives waj^ and 
the contents enter a bronchus. Kai'ely the patient is asphyxiated by 
the fluid or by the impaction of membrane in the glottis, hlore 
usuallj' the dramatic sj’mptoms are anaphjdactic in nature. 

After rupture the patient usually recovers rapidly, although for 
some time repeated expectorations of fluid and gradual evacuation of the 
cyst contents may occur. The patient may have attacks of coughing 
and hemoptysis, but remain afebrile and in good health throughout. 
Natural cure depends on the size of the ej'st, as on it will depend the 
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tliiekness of the adventitia and the possibility of complete collapse 
and the time taken for disintegration and expectoration of the cyst 
wall. As is to be expected, small cjrsts and cysts in children more 
readily undergo natural cure. The larger the bronchial communica- 
tion and the more dependent its position, the better are the chances 
of evacuation. Apical cysts are more likely to involve bronchi while 
yet small, and the opening will probably be dependent, facilitating 
drainage. Deeply placed parabronchial c5>-sts also fulfill most of these 
conditions, and all are agreed that these should not be attacked sur- 
gically and that, if left alone, about 70 per cent will undergo natural 
cure. In some eases the cyst remains uninfected for long periods, 



Fig. 6. — Echinococcus cyst of the right lung after rupture into a bronchus, showing 

hydatid pneuniocyst, 

while in others the presence of a fluid level with gas alone — ^hydatid 
pneumoeyst — gives a very characteristic radiographic appearance 

{Fig- 6). 

In a great many eases the cavity becomes infected, at first with 
saprophytic, hut later with pathogenic*, organisms, at first of low 
virulence, but later with virulent cocci and often anaerobic gas pro- 
ducers. The adventitia becomes thickened and lined on the inner 
aspect with a pyogenic membrane, and the clinical picture becomes 
one of intrapulmonaiy abscess, AVhicli necessitates surgical intervention. 

Jlydaiid P)ici(?uof/io)-ax.— Another interesting tj-pe of rupture is that 
of a subpleural pulmonary cyst into the pleurarcavity. This may be 
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hxambwtion of the Stools , — Exaininnlion of tlie' feces bj' wasliing 
should be used as a roulinc in all cases of jaundice. In liydatid disease 
the tough, bile-stained, Janiinatcd incinbrane, which resists putrefaction, 
is often discovered. 

llcpatomcfjahj , — This is much commoner in hydatid disca.se than in 
cholelithiasis. 

Jaundice . — A characteristic of hj'datid disease involving the ducts 
pVe.sent in SO to 90 per cent of the cases. In gallstone disease gross 
persistent jaundice is rare and is practically confined to cases of stone 
in the common duct. 

BadioffrapJnj . — Tliis .should be applied as a routine, as it may indicate 
subdiaphragmatie distortion or calcareous change in a cyst. 

JmmiDwlogicol Fcactions . — These are of the utmost value. The use 
of the hydatid complement fixation tc.st and the intradernial test of 
Casoni has revolutionized the diagnosis of hepatic hydatid in Australia. 

HE[’ATOimO.N'cnrAU FISTUIJV 

IIc])Utobronchial fistula is not uncommon and is due to ruptui'e through 
the right diaphragmatic cupola by way of adhesions into the bronchus 
with or Avithout pleural infection. The patient first expectorates daughter 
cysts and bile-stained debris, and later foul-smelling pus. All sorts of 
other cojuplieated j)ictures due to other coexistent mptm-es may occur, 
and unless the surgeon is alive to the vagsiries of hydatid disease, mis- 
takes in diagnosis, treatment, and ])rognosis are inevitable.^ 

OTHER TYPES OP RUPTURE 

Rupture into the alimentary canal may also occur, occasionally 
with natural cure, although as a rule suppuration causes a rapid, 
grave alteration in the picture. Rupture into the urinary passage 
may occur in the case of renal or pelvic cysts with a close simulation 
of renal colic. This, too, is prone to infective sequelae. 

Rupture of a Pulmonary Cyst Into a Bronchus . — This is the natural 
Old of most pnlmonaiy cysts, because by the time a cyst reaches a 
diameter of four to five inches it nearly always comes into contact 
with a large bronchus, the erosion of whieh causes a small part of the 
cj'st Avail to become unsupported. FolloAving a cough, a muscular 
effort, an injury, or CA^eii spontaneously, the cyst Avail gives Avay and 
the contents enter a bronchus. Rarely the patient is asphyxiated by 
the fluid or bj' the impaction of membrane in the glottis. More 
usuall}’' the dramatic s3unptoms are anaphjdactie in nature. 

After ruptm-e the patient usuallj' recovers rapidlj', although for 
some time repeated expectorations of fluid and gradual evacuation of the 
cj'st contents maj^ occur. The patient maj' have attacks of coughing 
and hemoptj'sis, but remain afebrile and in good health throughout. 
Natural cure depends on the size of the cj'st, as on it ivill depend the 
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test of Casoni lias in our hands proved itself of the utmost value.® 
By the comhiued use of these methods, 90 per cent of hydatid cysts 
are now confidently diagnosed. 

TREATMENT 

Simple Uncomplicated Cysts of the Liver . — As a rule general anes- 
thesia is indicated as there seems to be some risk of anaphylactic shock, 
if by chance fluid is spilled and absorbed, when local anesthetic is used. 
The incision should be made to give the most dii'ect approach. In the 
case of cysts of the upper quadrant, the transeostal route must be used, 
but in order to lessen the ever present risk of pleural contamination, 
the incision should be made as far forward and as low down as possible 
to avoid the pleura. If this cannot be done, a two-stage procedure 
with preliminary packing to produce adhesions is advisable. 

The field should be well packed off and it is important to realize 
that scolices spilled into the wound may implant and recur ; in other 
words, the cyst must be treated as an infective focus. Guy sutures 
should be inserted, and after partial evacuation with a needle, com- 
mercial formalin should be injected in sufficient quantity that when 
mixed with the fluid of the cyst it will form a 2 per cent solution. 
This, if allowed to act for three or four minutes, will sterilize the 
scolices and the cyst can then be widely opened and evacuated Avith 
the pump. If daughter cysts are present, it is impossible to sterilize 
the contents with formalin, but this should be used after evacuation 
to swab out the cavil j”" and- so kill any free scolices. After evacuating 
and cleaning the cavity, the procedure varies with the state of the 
cyst. If clean, it should be filled with saline solution and closed 
completely without drainage. If full of debris, if bile stained, or if 
there is any suspicion of infection, it should be partly sutured and 
drained by a wide tube using omentum if possible to protect the 
suture line and the tube. 

Cysts Avhich have involved the biliary passages introduce difficult 
problems depending on the pathologic condition found. If there is 
obstructive jaundice, the common duct must be opened and the hy- 
datid debris evacuated while the offending cyst must also be found, 
and as there is nearly always infection present, both it and the duets 
must be drained. 

Suppurating cysts in the liver must be treated by open drainage in 
exactly the same way as hepatic or subphrenie abscesses, both of 
which conditions it maj’’ simulate. 

For fuller details of the various problems in the treatment of these 
cases, reference should be made to references 4, 5, and 6. 

Ptdmonary Cysf.s.— Parabronchial cysts which are normally small 
and inaccessible and which from their position have an excellent chance 
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comparatively quiet, iviOi imnietliate anaphylactic symptoms or the 
formation later of secondaiy pleural cysts. 

As a rule, liovever, the subpletiral cyst is large enough to have also 
involved a patent bronchus, in which ease a pneumothorax follows. 
Hydatid pneumothorax, occurring as it does in a jn-eviously liealthy 
patient, may be most dramatic. At first the eifect is mechanical, al- 
though the mild irritation of the pleura often leads to a hydropneu- 
mothorax. Jn the majority of eases, however, infection leads to a 
])yopneumothorax. 

This condition may be confused with tuberculous pneumothorax, 
but unlike that disca.se it is common in adolescents, more common on 
the right side; there is rarely any suggestive previous histoiy; no 
signs are present on the opposite side; tubercle bacilli ai-e absent 
from the sputum; anaphylactic symptoms arc common; and the 
typical hydatid immunologic reactions are often positive. 

Death- o{ the Parasite . — Following aseptic rupture into a natural 
channel and occasionally apparently fj-om unknown causes, the para- 
sitic fluid may be evacuated or absorbed, the parasite dies, and a col- 
lection of inspissated material containing cholesterin, fatty acids, 
calcium salts, and crumpled hydatid membrane is left. This becomes 
enclosed by fibrous tissue which contracts and often shows calcareous 
deposition. Such dead cysts are not infrequently found at autopsy. 

Suppuration . — Suppuration is a. constant risk in all cases in which 
rupture into a natural channel has taken place. This is particularly 
prone to occur in the cysts Avhich have ruptured into the bronchi or 
the biliary passages. It may be for long delayed, but unless com- 
plete evacuation through a relatively dependent opening takes place, 
the hydatid debris and serum make such an excellent pabulum for 
bacterial growth that suppuration is alwajTs likely to occur. When it 
does, the patient exhibits signs and .symptoms typical of an abscess 
of the region involved, with a rapid alteration of the clinical picture. 

DIAGNOSTIC SIETHODS 

Radiography has revolutionized the diagnosing of intrapulmonary 
cysts, since the saline e3'stie contents are relatively opaque and give a 
charactei-istie shadow. In subdiaphragmatie cj'sts, elevation of the 
diaphragm is a very striking feature and can often be detected. 
Calcareous changes in the adventitia are also often noted in the 
ease of abdominal e.rsts. Routine x-ray examination alone, however 
helpful it maj' be in pulmonarj'' eases, often fails in j’oung subjects 
with cj'sts of a moderate size ; and in Australia this method of exami- 
nation is ahvaj's supplemented by immunologic methods. The pre- 
cipitin test, as utilized by Fleig and Lisbonne, has given wa.v to the 
complement fixation test as modified by using fresh hj’datid 

fluid fi’om sterile sheep ej^sts as antigen. In addition, the intradei’mal 



]\IALIGNANT TUMOES OP THE THEOAT 
Charles L. j\Iartin, E.E., M.D., P.A.C.E., Dallas, Tex. 

(From the Department of Fadiolof/y, Baylor Medical School) 

T N SEPTEMBBE, 1931, Henri Coutard* presented before the American 
* Eoentgen Eay Society a resume of his excellent results obtained with 
the roentgen treatment of epitheliomas of the tonsillar region, hypo- 
pharynx, and larynx at the Curie Institute in Paris. His method was 
radically different from those previously used in this country since he 
advocated the administration of doses to the sides of the neck and the 
deep tissues of the throat equal to five or six times those formerly thought 
to be safe for the normal tissues. Severe reactions consisting of desqua- 
mation and ulceration of the superficial structures both inside and out- 
side the pharynx were obtained, but when the massive doses were prop- 
erly fractionated and given in small daily amounts over periods of three 
to five weeks, prompt healing of the roentgen sequelae occurred, and in 
many instances the malignant tumors melted away never to recur. Good 
results had been obtained in the United States with radium, but its 
proper application, partieularlj’^ in the more inaccessible lesions, was 
difficult and often impossible and the simpler, more efficient x-raj’' 
technique was welcomed by American r-adiologists. 

PATHOLOGY 

For the sake of simplicity, malignancies of the throat will be designated 
in this paper as tumors of the pharynx, including those arising from 
the soft palate, the tonsils, base of the tongue, lateral pharyngeal walls, 
pyriform sinuses, edges of the epiglottis, and upper margins of the 
larjmx; and intrinsic tumors of the larjuix, including those arising from 
the ventricular folds, vocal cords, arytenoids, and walls of the larynx 
below the vocal cords. All of these neoplasms are particularly well suited 
for radiation therapy because their radiosensitivity in most instances 
exceeds that indicated by the histologic picture. In 1927, Quick and 
Cutler'* described the marked radiosensitiveness of transitional cell car- 
cinoma of the pharynx, and in 1929, Ewing= indicated that lympho- 
epithclioma responded even better. Martin and Pflueger,'' after care- 
fully studying a mixed group of cases, found that epidermoid carcinomas 
and even adenocarcinomas of the pharynx could be eradicated with doses 
much .smaller than those needed for similar lesions in other portions of 
the body, and the ready response of lymphosarcoma has been known for 
CaldwcU'’ and others feel that reticulum cell sarcoma, a very rare 
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of natural cure by expectoration through a bronchus should be left 
alone unless some complication sucli as persistent infection occurs. 

All peripheral cysts should be operated ujion, because complications 
such as intrabroncbial or intrapleural rupture are, owing to the impos- 
sibilihv of jiatural cure and to the spread of infection, much more 
dangei'ous. As a rule in clean eases there are ]k> pleural adhesions, and 
the ever present risk is that of pleural .soiling. In the.se ca.ses a two- 
stage operation ndtli preliminary excision of part of the chest wall 
after careful localization and tamponade for twelve daj’s, followed 
by incision, evacuation, and drainage, is a safe and eminently satis- 
factory procedure. Tliis may be performed under local or general 
anesthesia with the patient in such a position as to lessen the risk of 
sudden bronchial flooding, a jdsk which is always present. Positive 
pre.ssure intratracheal anesthesia can also be used in these cases, but 
calls for some manual dexterity in putting in holding sutures to pre- 
vent pleural soiling, and close cooperation with the anesthetist who 
must expand the lung to obliterate the pleural cavity. All of these 
cases should be drained by means of a wiek of rubber tissue for a few 
days to obviate the risk of surgical emphysema or valvular pneumo- 
thorax. 

In eases of iutrabronchial rupture there is always some degree of 
infection and the rislcs of pleural contamination are greatly increased. 
These should be treated as one would a pulmonaiy abscess, and after 
careful localization a two-stage operation is always advisable. 

Ifor a fuller discussion of these and allied problems the reader is 
referred to reference 1. 

I am indebted to the editor of tlic Medical Journal of Aastralia for permission to 
reproduce Fies. 1, 3, J. and 5. 
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luoRS, but they also have the folloiving disadvantages "which, although 
they "ivere noted in a previous article,^® niay bear repetition : 

1. The walls are only 0.3 mm. thick and allow some of the more ir- 
ritating rays to pass through. 

2. It is difficult to plant such small structures in regular patterns in 
inaccessible locations. 

3. Thej^ may slip out of place in the throat and be aspirated, thereby 
producing a lung abscess. 

4. Thej^ ma}' produce a necrosis of the cartilage if placed in contact 
with the epiglottis or other cartilaginous structures of the larynx. 

5. They sometimes set up a neuritis producing constant headache 
about the ear Avhen planted in the upper lateral pharynx. 

6. They are expensive and can be obtained onlj’" from New York City 
by those of us who are located in the moi'e remote districts. 

In the more accessible lesions, particularly the metastatic nodes in 
the neck, ive have found it advantageous to use Cade’s modification of 
the weak, heavily filtered radium element needles devised by Eegaud. 
The advantages and disadvantages of these needles are described in a 
previous article.” 

The results reported by Coutard intrigued the interest of American 
radiologists immediately, but his plan necessitated the use of an ex- 
pensive piece of x-ray apparatus for as much as one to four hours daily 
over periods of three or four weeks on a single patient, and such un- 
economical operation could hardly be advocated for a busy clinic. Most 
of the workers in this country decreased the daily treatment time by 
reducing the filtration and increasing the voltage and tube current. 
Although the French method required the use of a filter of 2.0 mm. of 
zinc, we published data^’' in 1935 indicating that a total dose of 3,600 
roentgens (measured in air without bacliscattering) could completely 
eradicate a large epidermoid carcinoma, grade III, of the skin of the face 
when given in twelve equal daily doses with a filter of 0.75 mm. of copper 
and 1.0 mm. of aluminum. With a kilovoltage of 200, a tube current of 

6.0 ma., and a target skin distance of 50 cm., the daily dose could be 
given in twenty-five minutes. More recently the work of Merritt and 
Rathbone has convinced us that the skin reactions can be lessened by 
an increased filtration. By increasing the kilovoltage to 220 and the 
tube current to 20 ma., it is possible to give a daily dose of 300 roentgens 
in twenty minutes with a filter of 0.8 mm. of tin, 0.25 mm. of copper, and 

1.0 nun. of aluminum, the so-called heavy Thoreaus filter, which is con- 
siderably heavier than the one recommended by Coutard himself. A 
rather limited experience with this technique has led ns to adopt it for 
all work about the throat and nock, but the recent rapid progress in 
roentgen therapy may cause us to change it before this article appears 
in print. 
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tumor in the throat, should not he ineludcd in tlie lymphosarcoma group, 
hut from the clinical j)oint of view the treatment and results arc identical. 
Clerf and Crawford" have shown that 98 per cent of the intrinsic malig- 
nant neoplasms of the larynx are squamous cell carcinomas. The re- 
mainder arc usually adcnocarcinoma.s, and it, has hccn our experience 
that both of these types can bo favorably intluenced with relative case. 
Although most of the tumors just enumerated can be graded according 
to Broder’s classification, Cade,' Cutler,’* Garland," and Martin” have 
indejmndcntly observed that, their r&sponse does not correspond to their 
theoretical radiosensitivity based on the histologic findings; and Quick" 
has especially emphasized the fact that two ftimors having exactly the 
same appearance under the jnicrosco])e may react, ditfcrently to identical 
doses of radiation. In no other portion of the body is one so strongly 
impressed with the fact that prognosis should never be based on the 
microscopic report alone. 


IIETHOD OF TREATMENT 

When the value of radium was first recognized, it -was placed in thin- 
walled steel needles in rather large quantities and the needles wore in- 
serted into the diseased tissue for varying periods of time. When 
efficient doses were used, painful sloughs u'erc likely to oceui' and car- 
cinoma often continued to grow outside the treated areas. Surface ap- 
plications were also made with radium plaques and capsules, but it was 
found difficult to control the deeper extensions of the disease in this 
mannei’. As a result of much expei'imeniation, Regaud and his collabo- 
rators at the Curie Institute elaborated certain principles which served 
to markedly increase the efficacy of irradiation. It was their obseiu'ation 
that the least damage resulted in normal tissues and that the rays 
showed their greatest selectivity for malignant cells when very low in- 
tensities, short wave lengths, and relativelj^ long periods of continuous 
treatment were utilized. In this country an attempt was made to carry 
out these principles by inserting small bits of capillary glass tubing 
containing radon directly into the tumors. Since the radon rapidly 
lost its power to emit rays, it was found safe to leave these small foreign 
bodies in place. However, the glass possessed very little filtering power, 
and although the intensity was low and the time of treatment prolonged, 
the long wmve lengths passing thi'ougli the glass produced many painful 
sloughing reactions. In 1926, Pailla*" described similar implants made 
from capillary gold tubing liaving a wall thiclniess of 0.3 mm. which 
served to remed.v this fault to a large extent. These applicators are 
verj’' small and can bo inserted through specially constructed trocars 
into most of the growths occurring in the pharynx and larynx. Their 
advantages over radium element needles for this kind of work are oh- 
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' When the radioepithelitis is at its height, the malignant process melts 
down rapidly and in the snccessfiil cases healing occnrs within a week 
or two, leaving the mucous memiiranes practically normal in appearance. 
The skin heals more sloivlj", but wdien the dosage has been earefillly com- 
puted, the end-results are excellent and little external evidence of the 
treatment remains. The entire process usually requires from six to eight 
weeks for its consummation. Hayes Martin observes his cases frequently 
during the healing stages and feels free to insert radon implants into 
any malignant areas wdiich do not show' a satisfactory regression. This 
procedure is rarely necessary except in the metastatic areas in the neck. 

With the onset of the pharyngeal irritation, feeding becomes increas- 
ingly difficult. The basis of the diet is milk containing beaten raw^ eggs, 
a little orange juice, and malted milk. To this is added cereals, ice 
cream, creamed soups, pureed vegetables, and anj' soft foods that the 
patient wall take. Occasionally it is necessary to use a nasal tube for a 
few days. SwaUowdng is made somewhat easier by allowdng an aspirin 
tablet to dissolve in the mouth before each meal. A 5 per cent sodium 
bicarbonate solution is of some value in keeping the mouth and throat 
clean between meals. Simple soothing applications, such as boric oint- 
ment, are all that is needed for the skin reactions. For ten days to tw'o 
w'eeks these patients may have a slight temperature elevation. They 
are quite uncomfortable and usually lose from ten to fifteen pounds. It is 
essential that they receive vigorous encouragement daily, since they be- 
come convinced that the malignant process is progressing and various 
forms of mental depression are often observed. Fortunately, the radia- 
tion effects subside rapidly, and when improvement begins, it progresses 
with a speed which fully justifies the severity of the treatment. 

JIETASTASES 

The metastases of carcinoma of the pharynx and of the intrinsic larjuix 
present entirely different problems, because the larj-ngeal tumors spread 
slowdy and usually produce symptoms such as hoarseness, cough, dyspnea, 
pain, or hemoptysis long before extension occurs. For this reason lar 3 'nx 
patients are likelj" to come for treatment earlj’. When metastases do 
occur, they appear in the adjoining tissues and lymph nodes of the neck, 
and their appearance taken with the historj’ makes the diagnosis evi- 
dent. Obstruction of the larynx wdvich often requires the immediate 
insertion of a tracheotomy tube is the most troublesome complication 
encountered. 

In many instances, pharyngeal malignancies produce so few symptoms 
that the victims consult a physician only after the manifestations of sec- 
ondary extensions appear. This is particularly true when tlie primary 
growth is located well up in the lateral pliarynx. Three such cases have 
appeared in our clinic with a diagnosis of Hodgkin's disease because of 
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111 general, our x-ray leehiiique, with the exceiilioii of the selection of 
a filter, follows fliat recommended by Jlartin and JlcNatiti.’" Areas 
large enough 1o cover the primary lesion in tlic throat and its probable 
immediate paths o£ oxionswn are mapped out on cither side of the neck. 
They may be circular or sriuaro and usually measure from 7.0 cm. to 15.0 
cm. in diameter or in width, as the case may be. It is desirable to keep 
these areas as small as possible in order that the reactions in the normal 
tissues may be reduced to a minimum. The treatments are given through 
cones of the size and shape of the mapped-out areas. TJiey are attached 
to an oil-cooled, shockproof tube holder and may be placed in intimate 
contact with the skin without danger of electrical shock or ci'cn of static 
discharge. 

Usually 300 roentgens measured in air without baekseattering are given 
daily (except Sunday) to alternate sid&s of the neck. In most instances 
each .skin area receives a total dose varyijig from 3,000 r, to 3,600 r. 
When the patient resi)onds poorly, it is often advisable to reduce the 
daily dose, and in some instances the total dose has been lowered with 
a favorable outcome. With tumors located on one side of the throat, 
it has sometimes seemed wise to apply two-thirds of the dose to the 
affected side and one-thii-d to the other .side in an effort to save the 
function of the salivary glands on the normal side. Coutard states 
tiiat the caneericidal dose for tumors of the mucous membranes of the 
throat is about 3,500 !•. with baekseattering and this should amount to 
approximately 2,625 r. without baekseattering. Treatment should never 
be stopped until at least this niucJi irradiation as calculated from pene- 
tration charts has been delivered to the affected region, and we usually 
give a minimum of 3,000 r. uidess the reaction produced is veiy severe. 
In most instances the series is completed during a period of twenty-four 
to twenty-eight days. 

In seven to nine days after the first dose, the patient begins to com- 
plain of a sore throat, dryness of the mouth, and difficulty in swallow- 
ing. Inspection at or near tiiis time reveals spots of superffeial ulcera- 
tion and the formation of a white membrane on the uvula and anterior 
pillars. During the next week this reaction appears on the posterior 
pharyngeal wall, floor of the mouth, insides of tlie cheeks, epiglottis, base 
of the tongue, and eventually on the vocal cords and dorsal surface of 
the tongue. The saliva becomes thick and stringy and the patient finds 
clearing his throat difficult. The term radioepithelitis is used by 
Coutard to describe these changes in the mucous membranes. 

Near the end of the series of ti’catmcnts, the ii'rndiatcd skin takes on 
a dusk.y red color. The surface then peels off and lai’ge, moist jjatehes 
which are completely denuded may a])])ear. The use of very heavy 
filters has in our opinion decrea.scd the degree of denudation. Kadio- 
cpidermitis is the term applied by Coutard to this skin ciiange. 



MARTIN: MALIGNANT TUMORS OP THE THROAT 


•387 


if the invasion is recent, and we have seen strabismus, ptosis of the upper 
lid, partial blindness, and pain in the face and ear clear up completely 
following irradiation of the side of the skull. 

RESULTS OF TREATMENT 

In evaluating a new method, the results produced must be carefully 
compared with those accredited to time-honored surgical procedures. 
New^” says : “ It is generall}’’ recognized that surgeiy offers little in 

cases of malignant tumors of the nasopharynx”; and Bloodgood states 
in Lewis’ Practice of Surgery that he has been unable to cure cancer of 
the tonsil with the cautery or with diathermy. Patterson^^ reports 9 
successes out of 41 cases of cancer of the tonsil and fauces treated with 
the endothermy Imife. Certainly this degi’ee of success can be obtained 
only in the very early stages of the disease. AVhen the primary lesion is 
large and extension has occurred, surgical procedures frequently do 
little more than add to the patient’s discomfort. Keference to Table I, 
which includes all of our patients treated a year or more ago, shows that 
all of the eases of pharyngeal carcinoma in our small series obtained a 
complete regression of the primary tumor and marked improvement ap- 
peared in the neighboring extensions even in advanced stages of the dis- 
ease. Death, when it occurred, resulted from complications or distant 
metastases. The immediate improvement in the patient’s condition was 
very striking in eveiy instance. Our experience has not extended over a 
period of five years as yet, but Coutard reported 23 per cent of 46 cases 
of cai’cinoma of the tonsil, and 10 per cent of 89 cases of carcinoma of 
the liypopharynx free of symptoms for a period of five jmars. Lena, 
Coaklej^, and Stout, using a technique very similar to Coutard ’s, re- 
poi’t 6 cases of cancer of the tonsil and base of the tongue well for periods 
varying from nine months to two years. Hayes Martin, who uses low 
filtration to obtain a high x-ray intensity and who inserts radon seeds 
into stubborn areas, reports 24 per cent of 41 cases of cancer of the ton- 
sil, 35 per cent of 21 cases of cancer of the nasopharynx, and 22 per cent 
of 9 cases of cancer of tlie pharynx and soft palate well for periods of 
one and one-half to three and one-half years. These figures strong^ 
support irradiation as the method of choice in all malignant tumors of 
the pliarjmx. 

In carcinoma of tlie intrinsic larynx, a much stronger ease can be 
made out for surgeiy. New and Waugh-^ report 69 eases out of 135 
operated on at the Mayo Clinic free of carcinoma at tlie end of five years. 
These authors do not give the number of inoperable eases in their series. 
However, since the radiologist treats all of the patients applying for 
treatment, his statistics must be compared with absolute surgical figures 
if a fair comparison is to be made. Mullin and Darsie=^ found only 54 
per cent of 133 cases in their clinic to be operable and we may a.ssume 
therefore, that New and Waugh obtained five-year cures in 69 cases out 
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the large masses of painless glands discovered in tlie sides of the jieck. 
In the presence of cervical adenopalhy, wo routinely order a blood exam- 
ination and a careful examination of the Ihroal. before considering the 
surgical removal of a gland for microscopic study. Carcinoma of the 
throat occurs with surprising frcfiucncy in young individuals nnd the 
youthfulncss of the patient sliould never he considered as a point in 
favor of the diagnosis of lymphoblastoma. 

Intracranial nerve involvement as a first symptom of cancer of tlie 
piiarynx is not. at all uncommon. Hansel’* has recently reported a group 
of the.se eases in detail. Every nerve on the afl'ceted side except the 
eighth is .sometimes paralyzed. Tliis freedom of the auditoiy nerve Is 
accounted for by the fact that most of tl)c i)rcssurc is exerted by growths 
of the tumor outside of the cranial cavity and only the ciglith nerve 
fails to pass out through one of the formina in the base of the skull. 
After pharyngeal carcinoma invades the neighboring tissues, it often 
causes deafness and tinnitus by blocking the eustachian lube and fixation 
of the .iaw by invasion of the pterygoid and masseter muscles. Upward 
extension produces invasion of the sphenoids, and at times the sella 
turcica is partially destroyed. The earliest cranial nerve involvement 
follows extension of tumor tissue into the sphenoid fissure and an internal 
strabismus produced by pressure on the sixth nerve, which lies lowest in 
the fissure, is the fir.st noticeable clinical sign. Pain in the eye, side of 
the face, and ear from fifth nerve pressure usually appears jiext and 
may be followed by blindness from optic atrophy. Other symptoms ob- 
served in these cases are facial paraly.sis, the jugular foramen syndrome, 
toothache, earache, pain in the tongue, neck and shoulders, cxophthalmus, 
dysphagia, aphonia, hoarseness, dizziness, and contracted visual fields. 
Eveiy patient with a progressive involvemejit of intracranial nerves is 
entitled to a careful examination of the nasopharynx. Good x-ray films 
of the base of the skull will, at times, show definite erosion of bone about 
the sella turcica and the foramina for the nerves. 

“■The more embryonic tumors of the upper pharynx spread rapidly to 
other portions of the body and metastases eventually apjiear in the medi- 
astinum, lungs, and abdomen. Cappell’® states that the lymphoepitheli- 
omas usually involve the spine near the termination of the disease. 

In primary laryngeal cases, it is sufficient to include the adjoining soft 
tissues and glands witliin a 3.5 cm. I’adius of the center of the larynx 
in the treated area. However, the pharynx, anterior half of the floor 
of the skull, and cervical region should be irradiated in dealing with 
pharyngeal earernoma, even when no metastases can be demorrstrated. 
Many of tire distant recurreirces can be dealt with srrecessfirll 3 % hut it 
has rrot beeit fornrd practical to admiirister heary doses to the errtire 
bodj^ atrd therefore no errres are recorded. Defirrite improvemerrt hr 
parah'zed cranial nerves resirlts from treatment of the base of the skull 
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of a total of approximately 250 palients. If we accept tliis theoretical 
figure, they oliiained 27.6 per cent absolute curc.s in (heir scries. Cou- 
tarcl reports 21 per cent of five-year cures in his series of 60 irradiated 
cases and tliese figures suggest tliat ultimate results arc similar for the 
two methods. Lciix, Coaklcy, and Stout report 5 cases out of 11 free 
of disease for periods varying from nine months to two years. And 
Jfartin and MeNatin report 3 of 4 cases of carcinoma of the intrinsic 
larynx clear of disease for periods varying from nine months to two and 
one-half years. In our own clinic, 6 ca.ses out of 9 have remained free 
of disease for periods varying from one year to four years and three 
months. 

Assuming that the chance of cure is about the same with the trvo 
methods, it would seem at first glance that there is little choice between 
them. However, New and Waugh found it necessary to do a laryngec- 
tomy in 44 per cent of their cases who were thereby deprived of any 
possible future use of the vocal cords and who were also condemned to 
the use of tracheotomy tubes for the remainder of their lives. Although 
a thyrotomy was done in the other.s, they could not be assured of a use- 
ful voice. It is true that rather complicated mechanical devices have 
been used successfull.v for speaking, but iiormal use of the trachea for 
speaking and breathing is highly desirable. Although tracheotomy ttibes 
were used temporarily in three of our worst cases, it was found neces- 
sary to leave the tube in place permanently in only one case. All of our 
other successful cases obtained a xisable voice, although many of them 
could only speak in a whisper when the Ireatinent was started. When 
all of these facts are taken into consideration, it is our feeling that ir- 
radiation .should be the method of choice even in the early eases. If 
regression is not complete, operative procedures can always be carried 
out at a later date. New and Waugh observed that they obtained no 
operative cxires in eases having grade IV epidermoid cai’cinomas and for 
this reason surgeons who still favor the oj^erative methods should treat 
only the tumors having a low histologic grading. We feel very definitely 
that inopei'able patients as well as those on the borderline should receive 
irradiation because they almost always obtain some degree of improve- 
ment and surgical procedures frequently make them very much worse. 

The following case histories have been selected bocaxise they show 
that malignant tumors of the pharynx and larjmx can be eradicated 
wfith the external nse of x-rays alone and they also indicate that the 
pathologic histology makes little difference in the ultimate response of 
the primary growth : 

Case 1.~A wliite woman, fifty-four years of age, began to liavc attacks of dis- 
comfort in the riglit side of the tliroat ten months before admission. Her pliysician 
told lier that she was suffering from a recurrent tonsillitis and minimiMd the 
importance of the condition. Seven months later a gland appeared beneath the 
angle of the right jaw and swallowing Ziecame painful. One week before admission 
another pliysician discovered a tumor in her throat. 





392 


SURGERY 


At adinisiaion a flat tumor with a friable surface was seen to extend from the 
right anterior piilar imckwarfl across the tonsillar area onto tlio pharyngeal wall. 
This growth measured one and one-half inches in diameter. The histologic diagnosis 
was epidermoid carcinoma, grade Ilf, A .single gland bcnciith the angle of the right 
jaw measured one inch in diameter. 

During a period of .sixteen dny.s, 2,700 r. (measured in air without hack.'ieattcring) 
were administered on the right .side of the neck to n .sgiinre .area measuring 10 cm. on 
a side, and 1,800 r. were given through n circular port measuring 7 cm. in diameter 
on the left side. Three hundred roentgen.s were given each day with 220 kv., a target 
.skin distance of 50 cm., tind a fdter of 2.0 ram. of copper and 1.0 mm. of aluminum. 
The eurrent tliroiigh the tnhe wa.s 20 nia. 

By the sixteenth day she had developed such a severe opitliclitis thjit it seemed 
wise to diacontimio fioatmeat. She returned on the twenty-sixth day after the scries 
was completed; at which time the tumor in the throat had disappeared leaving the 
mucoms membrane smooth and normal in nppearnnec. The gland was reduced to Ic.ss 
than half its former size. After thirty-three more days had elapsed, no gland 
could be palpated, but .she complained of a dry throat and a tenacious sputum. She 
has remained entirely .well with no evidence of a rccurreneo for one year and three 
months. 

Case 2. — A ndiito woman, .si.vty-five year.s of age, came to the hospital complaining 
of soreness in the left side of her throat of about a month 's duration. Four years 
preWousIy some .sort of gland of unknown oripn was removed from the left side 
of the neck. Seven months before admission a large swelling appeared in the left 
side of the neck, but it gradually subsided. The frenfinonf consisted solely of cold 
applications and rest. She became alarmed recently when .she discovered a tumor 
in the region of the ieft tonsil. 

Examination revealed an irregular tumor mass with a friable surface measuring 
one and one-fourth inches in dinmeter replacing the left tonsil. Nothing abnormal 
was felt in the neck except a small node well down in its niidportion on tlie left side. 

A piece of the tumor was removed and dingnosed as lymphosarcoma by Dr. George 
Caldwell. Doses of 2,700 r. on the left side and 1,500 r. on the right side were delivered 
to the pharynx through square ports measuring 10.0 cm. on a side. The daily dose 
was 300 r. ; the kilovoltagc, 220 ; the filtration, O.S ram. of tin, 0.25 mm, of copper, 
and 1.0 mm. of .aluminum; the distance 50 cm.; and the current 20,0 nm. On the 
fifth day of treatment the tumor had completely disappeared. An examination done 
after six weeks revealed no evidence of malignancy in the throat, neck, or chest. Al- 
though she had a rather severe reaction, both inside the pharynx and over the skin 
of the left side of the neck, it subsided rapidly, leaving no .sequelae except some dry- 
ness of the mouth and a disturbed scn.«e of taste. 

Case 3, — A colored boy, nineteen years old, was brought to the hospital because 
of hemorrhages from his nose during a period of seven weeks. For about si.x weeks, 
glands had been growing rapidly in both sides of Ids neck. For one week ho had 
found it very difficult to open his moutli or to chew because of pain in the cheeks 
and limited motion of the lower jaw. 

At admission he looked quite ill and was slender and poorly nourished. Large 
masses of glands were palpable on both sides of the neck. Dr. Lyle Sellars reported a 
large mass of malignant tissue filling the upper portion of the aasopharyax .nid 
e.xtending into the nasal passage. He removed a specimen wliicU was diagnosed 
as transitional Cell carcinoma, grade III. 

Areas measuring 15.0 cm. on a side were laid out to include the cheek, pharynx, 
anterior half of the base of the skull, and neck on each side of the liead. Kach area 
received 2,950 r. given during a period of twenty-four days. The treatment factors 
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were: 220 kv., 20.0 ma., a target skin distance of 50.0 cm., and a filter of ,0.8 mm. 
of tin, 0.25 mm. of copper, and 1.0 mm. of aluminum. By the time the series was 
completed the neck had a normal appearance and the nasopharynx was almost clear 
of disease. 



Fig. 4. — Transitional cell carcinoma arising in the right fossa of Rosenrauller and 
producing cervical adenopathy. The drawing represents the primary lesion as it 
appeared In the pharyngeal mirror. (This drawing is inverted.) The lower photo- 
graphs shop- the pulmonary osteoarthropathy observed in the hands, knees, lower 
!eg.s, and feet wlien he returned G months after x-ray treatment tvith no demonstrable 
evidence of malignancy present. 

Ho returned five months later beeau.se of loss of weight, pain in the lower back, 
and loss of the control of his legs and bladder. A film of the chest revealed 
mediastinal node.s. His neck and throat still had a normal appearance. His hands 
and feet showed a generalized soft swelling and the fingers and toes showed a tend- 
ency toward clubbing. The knees were also swollen. 
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Pig. G. — The flrawing represents the laryngeal mirror appearance of a large 
atlenoearclnoma of the laryn.x in Case G. It was producing almost complete obstruc- 
tion before x-ray treatment was administered. The upper photomicrogi-aph is made 
from a biopsy specimen from this tumor. The photograph shows a shallow ulcer in 
the larynx as it appe.arcd at .autopsy 6 weeks after treatment, following death from a 
complicating lung abscess. The lower photomicrograph represents one of numerous 
.sections showing no malignancy, taken from the edge.? of the residual ulcer Tlie.se 
illustrations prove that even a large carcinoma of the larvnx may be eradicated 
with x-ray therapy. 
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Single crytlionm doses given over the eniiro spine produced some temporary relief, 
but bo returned borne «boro be died about two niontbs later. 

Case 4.— A white boy, fifteen years of age, came to Baylor Hospital because of 
largo jiainful glands in his nock and a rapid loss of twenty-five pounds in weight. 
His trouble started seven months previous to adnii.ssion with a tinnitus on the right 
side. Glands soon appeared on the riglit side of the neck and grew rapidly so that 
the} produced stiffness and soreness. After four months similar glands appeared 
on the left side of the neck. 

Examination showed the patient to be a slender, poorly nourished bov who was 
very uncomfortable because of a bard tumor ma.«s about S inciies in diameter felt 
below the angle of the right jaw. .Smaller nodes were felt on the left side in the 
same region. An examination of the thro.at done by Dr. Lyle Sellars revealed a tumor 
in the fossa of Roscnmiiller on the right side just above the eustachian tube orifice. 
One of the glands was removed and the histologic diagno.sis made by Dr. George Cald- 



pig. 7. — The photograpli on the left represents the neck of a patient with an 
advanced, moperahte carcinoma of the larynx as it appeared one year after a series 
of modified Coutard x-ray treatments. There is still some carcinoma present but no 
tracheotomy tube is necessary. Tlie other photograpii represents the extensne 
metastases in the neck 2 months after a laryngectomy in an inoperable case. It seems 
evident that irradiation offers the best palliation in sucli cases. 

well was transitional cell c.areinoma, grade II. Doses of 3,300 r. to tlie rigid side and 
2,700 r. to the left side of the neck were given through square portals measuring 
15 cm. on a side. The factors used were 220 kv., 20 ma., a target skin distance 
of 50 cm., and a filter of 0.8 mm. of tin, 0.25 mm. of copper, and 1.0 mm. of 
aluminum. This treatment w.as given during a period of twenty-six days, and at the 
end of the series all evidence of the dise.ase had disappeared both in the throiit and 
in the neck. 

Ho returned to the hospital after six months eomplnining of pnm and swcUing m 
Ids hands, feet, and knees. Tlie fingers and tlie toes shoived definite clubbing, but no 
evidence of pulmonary or cardiac disease could be made out, Koentgen ray examina- 
tions of the extremities showed periosteal changes in all of tlie bones examined of 
the tj’pe seen with pulmonarj* osteoarthropathy. Since similar clinical findings 
occurred in Case 3, carcinoma of the pharynx may be one of the underlying causes of 
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pulmonary osteoarthropatli}’. There was still no evidence of malignancy made out 
in the throat, neck, or chest at this visit. 

Case 5. — A white man, sixty-live years of age, came to the hospital because of 
a complete loss of his voice and some pain in the region of the right ear. He began 
to be quite hoarse four months before admission and the condition slowly grew 
worse until he could only speak in a whisper. Dr. McHelly made a diagnosis of car- 
cinoma of the left vocal cord by inspection and Dr, Lyle Sellars removed a piece of 
tissue from this region. The biopsy report was epidermoid carcinoma, grade III. No 
external evidence of malignancy was palpable in the neck. Three hundred roentgens 
were given daily to alternate sides of the larynx', using circular ports measuring 7 
cm. in diameter until each side received 3,000 r. The treatment factors were 220 kv., 
20 ma., a filter of 2.0 mm. of copper and 1.0 mm. of aluminum, and a target skin 
distance of 50 cm. 

When he returned six weeks after the series was finished, he had a fairly' good, 
rather husky speaking voice and the vocal cords had a normal appearance except for 
the presence of a little edema. 

One year and one month have elapsed since he was treated and Dr. Sellars states 
that tile cords now have a normal appearance. He has a good speaking voice which 
is .slightly husky', and he looks and feels quite well. 

Case C. — A white man, fifty'-six y'ears of age, came to the hospital because of 
extreme dyspnea, loss of weight, and difiSculty in swallowing. He had complained 
of cough and hoarseness for seven y'ears, and six months before admission a piece 
of tissue diagnosed as carcinoma was removed from the intrinsic larynx in another 
institution by Dr. Lyle Sellars. 

He stated that he had received thirty'-four x-ray' treatments over the neck in an- 
otlier laboratory, but his condition seemed to grow steadily' worse so that breathing 
became very laborious and he developed a marked dyspliagia causing him to lose a 
total of sixty' pounds. 

At admission Dr. Sellars reported the intrinsic lary'nx completely filled with car- 
cinoma, except for a slitlike opening in its central portion. No glands were felt in 
the neck. A piece of tissue removed from the tumor was diagnosed by' Dr. George 
Caldwell as adenocarcinoma, grade II. 

Doses of 300 r. were given daily' to alternate sides of the neck through round 
ports measuring 7 cm. in diameter, until a total of 3,000 r. was administered to each 
side using 220 kv., a filter of 0.8 mm. of tin, 0.25 mm. of copper, and 1.0 mm. of 
aluminum, and a 50 cm. target skin distance. 

He had a cough and some temperature elevation when the treatment was finished, 
but his cough, which was now productive, continued. Roentgenograms of his chest 
showed a large abscess in the loft upper lobe. His general condition did not im- 
prove and he died six weeks after the completion of the series of treatments, 

A postmortem examination showed a depressed area about three-fourths of an inch 
m diameter in the inner wall of the larynx at the site of origin of the carcinoma 
as well as a large abscess in the left upper lung. Sections taken from the edges of 
the involved region in the larynx .showed no evidence of carcinoma, and it seems 
fair to assume that this patient w.as free of malignant disease at the time of his 
death. 

SUMMARY 

Evidence is presented to .show that irradiation tlierapy' is tJie method 
of choice in all innlignanl tumors of the pliaryn.x and larynx. Certainly 
it should replace surgery in all borderline and inoperable cases. 
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Single crytlioma doses given over llic entire spine i>roducetl some temporary relief, 
but ho Toturnod liomo wiiore lie died about two niontlis Inter. 

Cash 4.— A white boy, liftcen 'ycar-s of age, enme to Baylor Hospital Irecause of 
l.irgo painful glands in his neck and a rapid loss of twenty-five pounds in weight. 
Hi.s trouble started seven months previous to admission with a tinnitu.s on the right 
.side. Glands soon appeared on the right side of the neck and grew rapidly so that 
the} produced stiflness and soreness. After four months similar glands appeared 
on the loft side of the neck. 

Examination showed the patient to be a slender, poorly nouri.shed boy who was 
very uncomfortable because of a hard tumor mass about 3 inches in diameter felt 
below the angle of the right jaw. .Smaller nodes were felt on the loft side in the 
same region. An examination of the throat done by Hr. Lyle Sellars revealed a tumor 
in the fossa of Rosennuillcr on the right side just above the eiistachian tube orifice. 
One of the glands was removed and the histologic diagnosis made by Dr. George Cald- 



Fig. 7. — The photagrapli on tlie left represents the neck of a patient with an 
advanced, inoperable carcinoma of tlie larynx as it appeared one year after a series 
of modifleci Coutard x-ray treatments. Tliere is stili some carcinoma present but no 
tracheotomy tube is necessary. The other pliotograph represents the extensito 
metastases'in the neck 2 months after a laryngectomy in an inoperable case. It seems 
evident that iiradiation offens the best pailiation in such cases. 

well was transitional coll carcinoma, grade II. Doses of 3,300 r. to the right side and 
2,700 r. to the left side of the neck were given through square portals measuring 
15 cm. on a side. The factors used were 220 kv., 20 mn., a target skin disiance 
of 50 cm., and a filter of 0.8 mm. of tin, 0.25 mm. of copper, and 1.0 mm. of 
aluminum. This treatment was given during a period of twenty-six days, and .at the 
end of the series all evidence of the disease liad disappeared both in tlie throat and 
in the neck. 

He returned to the hospital after six months comphining of pnin and swolhiig m 
his hands, feet, and knees. The fingers and the toes showed definite clubbing, but no 
evidence of pnlmonary or cardiac disease could bo made out. Koentgen ray exaniina 
tions of the extremities showed periosteal changes in all of the bones examined of 
the tj'pe seen with pulmonary osteoarthropathy. Since similar clinical findings 
occurred in Case 3, carcinoma of the phaiynx may be one of the underlying causes of 




A STUDY OP THE LIPEBIIA CURVE FOLLOWING SURGICAL 
OPERATIONS UNDER ETHER ANESTHESIA 

WlLLIAJI P. IMontanus, M.D., AzEt, Asies, il.D., and 
Louis G. Hbrrjiann, M.D., Cincinnati, Ohio 

(From the Department of Surgery, College of iledicine of the University of Cin- 
cinnati, and the Kuhn Alemorial Lahoratory of the Cincinnati 
General Hospital ) 

O N THE basis of tlieir nontraumatic conception of tlie etiology of 
certain cases of fat embolism, Lehman and Moore, ^ in 1927, ad- 
vanced the theory that certain ether deaths after prolonged anes- 
thesia may be due to fat embolism and that a proportion of postopera- 
tive pulmonary eomidications might likewise be initiated by fat em- 
boli in the lungs.- The results of their experimental work quite 
justified these speculations. They had actually produced pulmonary 
fat embolism by ether anesthesia in fat-fed dogs and demonstrated, 
by repeated chylomicron counts-’ during the course of anesthesia, 
a gradual diminution in the number of microscopic droplets in the 
plasma lipoid emulsion. To explain these observations, the suggestion 
has been offered that ether maj’- break the emulsion and dissolve free 
fat which then precipitates in alveolar capillaries as the ether vapor 
tension is reduced. This theorj’- implies an actual reduction in the 
lipoid content of the blood after ether anesthesia, which is contrary 
to the observations of all investigators in this field, who have em- 
ploj'ed quantitative chemical methods. An anaU'sis of the work of 
these investigators, however, shows that in no case has the lipemia 
curve been followed after anesthesia into the period of reeover 3 ^ 

It is the purpose of this studj”^ to determine whether, in a small 
series of typical surgical operations under ether anesthesia, an.y char- 
acteristic lipemia curve or consistent lipoid .shift can be detected dur- 
ing the course of anesthesia or in the first twentj’-four hours after 
operation. 

REWEW OF THE LITERATURE 

A. Studies in Man . — Onty two investigators have reported qiu'nitita- 
tive chemical determinations of the blood lipoids before and after ether 
anesthesia in human subjects. 

1. Potter^ in “Changes in the Blood in Anestliesia,” published in 
192.5, included determinations of the total fat, cholesterol, and total 
acid-soluble phosphorus upon oxalated wliole blood of five relativelv 
»»^’»nal gynecological patient.s, taken one hour before and immediately 

Ilecrn-ea for publication. JIarch 13, 1937. 
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dogs. This difference ivas shown throughout the lipoid partition 
with neutral fat 0.618 gm., or 266 per cent, higher ; and lecithin 0.411 
gm., or 313 per cent; cholesterol 0.167 gm., or 128 per cent; and free 
fatt}^ acids 0.250 gm., or 284 per cent, higher than in the controls. 

2. In 1914, Bloor® demonstrated a consistent but more modest rise 
(40 to 100 per cent) in the total blood fat content (fatty acids plus 
cholesterol, determined by the nephelometric method) of four dogs 
which had been subjected to ether anesthesia for from one to three 
hours, after variable preliminaiy starvation. While the lipemia eui-ves 
were by no means identical, there was a decided rise, sharp at first, 
then gradual in three out of four, with an actual increase ranging 
from 0.12 per cent to 0.55 per cent and averaging 0.27 per cent total 
fat in the blood. Bloor suggested that this rise might be due to solvent 
action of the blood-ether mixture on fat depots in the tissues. 

3. In 1916, Mann,® using Bloor’s nephelometric method, determined 
the total cholesterol content of the blood in one 17.6 kg. bitch before 
and during prolonged ether anesthesia. The curve rose sharplj* from 
0.266 per cent to 0.312 per cent during the excitement stage, and after 
one and one-half hours had di’opped to 0.180 per cent. The peak, 0.358 
per cent, was reached after seven hours of anesthesia. 

4. In 1919, Dueeeschi^" subjected dogs to ether anesthesia for periods 
of sixty to ninety minutes dailj' and found a marked rise in blood 
cholesterol. 

5. In 1931, Tetsu Kinoshita,^^ studying the effect of inhalation ether 
anesthesia upon the total fatty acids, cholesterol, and phosphatides of 
the blood of the i-abbit, found that the fatty acids and cholesterol were 
increased, reaching a maximum three hour’s after narcosis, with a re- 
turn to normal values after twenty-four hours. Phosphatides were 
decreased. 

6. In 1933, Ghose^® reported determinations (bj’ Bloor’s method of 
extraction and the Liebermann-Burchai’d reaction) of the cholesterol 
content of Avhole blood of 7 albino rabbits, before, during, aird after 
drop ether anesthesia maintained for one hour and then forced to fatal 
termination. The values increased from an average normal level of 
75.4 mg. per cent to an average of 92.5 mg. per cent during anesthesia 
and rose to a peak of 114.7 mg. per cent immediatelj’ after death. 

7. Hospei’s,^-'* also in 1933, determined total cholesterol (bj- Sackett’s 
modification of Bloor’s methods) in the Avhole blood of six rabbits and 
five dogs at thirty-minute intervals during open surgical ether anes- 
thesia. In rabbits, the peak of cholestei-emia was reached approxi- 
mately one hour after induction of the anesthesia and varied from 38 
mg. per cent to 100 mg. per cent above the normal level (60 to 90 mg. 
per cent), to Avhich the curve gradually returned after four hours of 
anesthesia. In dogs, the hypercholesteremia was not as hi-h and 
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after droi) etlier ancstliesia induced by chloroform and lasting from 
fifteen to sixty minutes, TJierc was identical fasting, catharsis, and 
preliminary medication (morphine gr. i/(, atropine sulpliate gr. %r,o) 
in all eases. The phosphorus determinations were made by Zucker 
and Gutman's modification of Fitter's gravimetric method, but no 
mention was made of the methods employed for determining total 
fat or cholesterol. 'Tlie total lipoid content increased in two eases 
(684 to 786 mg. per cent, 943 to 955 mg. per cent), decreased in two 
cases (933 to 798 mg. per cent, 1228 to 1219 mg. per cent), and re- 
mained practically unchanged in one ease (918 to 920 mg. per cent). 
The cholesterol, determined in onl.y thi-ee eases, showed very little 
change (225 to 227 mg. per cent, 216 to 210 mg. per cent, 239 to 221 
mg. per cent). 'The total aeid-.soluble phosphorus increased slightly in 
four of the five cases (40.3 to 44.7 mg. per cent, 32.3 to 35.8 mg. per 
cent, 48.1 to 51.0 mg. per cent, 39.0 to 44.0 mg. per cent). In one case 
there was a decrease from 40.1 to 31.4 mg. per cent. 

2. Mahler, in 1926, studying “Blood Cholesterol During Ether Anes- 
thesia,”® made determinations of total cholesterol (free cholesterol and 
cholesterin esters) by Lieboff’s tech)iique on the oxalated whole blood of 
two series (eighteen and thirty-seven cases) of unselected adults subjected 
to pi’olonged drop ether ane.sthesia induced by nitrous oxide. All pa- 
tients wei’e prepared by fasting for fourteen hours and by a hypodermic 
injection of morphia gr. % given thirty to sixtj' minutes before opeia 
tioii. Control determinations of cholesterol were made in every case 
immediately prior to induction of the anesthesia. No determinations 
of total fat or lecithin were made. The fasting control specimen m 
the combined series averaged 176.6 mg. per cent while the average of 
detei'minations made near the end of anesthesia (maximum in eac i 
ease) was 209.6 per cent. There was a rise in every case and the 
average increase in total cholesterol content of the blood during ether 


anesthesia was 33.0 mg. per cent. 

B. Studies Upon Exijerimental Animals . — Seven investigatois ha\e 
reported determinations of %mrious blood lipoid constituents before anc 
after ether anesthesia in dogs and rabbits. 

1. In 1908 Reicher^ paved the way for othei-s by indicating that t le 
blood fat content of etherized dogs was higher than that 
thetized control animals. Using gravimetric metJiods, he 
the fat, lecithin, cholesterol, and free fatty acids in an a c i 
extract of 100 c.c. of blood taken from each of two 

ether anesthesia after preliminary fasting. Unfortunate j , le 

make determinations before anesthesia on the same dogs, b 
parison of the averaged determinations on the etherized pair vi i 
average values obtained from a pair of control animals s lou et la 
the total blood fat content was 248 per cent higher in the anestlietizca 
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thesia. The second specimen ^vas taken as soon as surgical anesthesia 
had been obtained. The third was withdrawn at the end of operation 
while the patient was still on the operating table. The postoperative 
specimens were obtained at foin--. eight-, and twenty-four-honr inter- 
vals. None of the patients were given food until after the twenty- 



four-hour specimen had been taken, though a. few received physiologic 
saline solution bj' hypodermoelysis or 10 per cent dextrose solution 
intravenously. 

The total lipoid content of the serum of each specimen was deter- 
mined in duplicate by the lipokrit method.’'* This is a simple volu- 
metric micromethod based on tiie principle of the Babcock test for 
milk fat. The lipoids are liberated from tlie serum in two fractions 
by the action of sulphuric acid, amyl alcohol, and centrifugation. The 
neutral fats, free fatty acids, and cholesterol break from emulsion 
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fluctuated more. The peak ol' increase varied between 18 mg. per cent 
and 42 mg. per cent, and the curve approached normal (130 to 150 mg. 
per cent) after five hours of anesthc.sia. 

It will be seen that all observers have reported tin increase in flie 
various blood lipoid constituents during ether anesthesia except Potter, 
who was the only investigator to make determinations of total fat 
changes in man. While her sei-ics is small, the extreme variability of 
changes in total fat which .she observed is more consistent with our 
findings than those of any of the other investigators. 

OUTIJNE OP THE STDDT 

It was obviously impo.ssiblo to control the innumerable factors in- 
fluencing lipemia in a heterogeneous group of diseased individuals 
subjected to various operative procedures and anesthetics. Prolonged 
preliminaiy starvation was out of the question and, furthermore, 
would have defeated the pui-pose of the study. Except in a few cases, 
there was no opportunitj’ for determining the normal variation and 
probable error of the daily fasting blood lipoid level in each indi- 
vidual before operation. It was, therefore, decided to accept as a 
standard the values for the early morning fasting total lipoid content 
of the serum which we^^ had previously determined by using Etickert’s 
lipokrit method^® in a series of twenty-four normal adults on a regular 
hospital diet. This group was composed of twelve males and twelve 
females, ranging in age from eighteen to eighty-three years, with an 
average age of 34.7 j'ears. None varied more than 10 per cent from 
the normal weight, for their height and age. Tlieir fasting lipemia 
levels ranged from 427 ml. per cent to 703 ml. per cent, with a mean 
value of 550 ml. per cent. With these values as a standard fasting 
lipemia range, from which deviation could be measured, we proposed 
to use the same lipokrit method and plot the postoperative lipemia 
curves in twenty-four routine surgical patients. 

The patients were not selected in any way except by the factor of 
their willingness to submit to repeated venipuncture and by our de- 
sire to obtain an equal number of patients given etlier anesthesia and 
patients in whom some other anesthetic was to he used. One case 
was chosen at random from the operating schedule eaeh day, without 
consideration of the nature of tlie opez’ative procedure or tlie disease 
for which o 2 Dei’ation was to he performed. All patients fasted appioxi- 
mately foiu'teen hours before operation and received practically iden- 
tical preliminaiy medication (moi’phia gr. % or Vu and atropine gi. 
Viao)- A series of six specimens of blood were taken from each patient 
at significant intervals, before, during, and after operation, covering 
the twenty-four-hour period. The fasting or anteoperative specimen 
was draivn in tlie operating room just before induction of the anes- 
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normal fasting alimentarj'^ lipemia curves. The curves are well grouped 
within the normal fasting lipemia range (427 ml. per cent to 703 ml. 



Fig. 2.— Lipemia curves of twelve patients operated upon under ether anesthesia. 



FIp. 3. — ^Lipemia curves of twelve control patients operated upon under anesthetics 

other than ether. 


per cent), and again it is interesting to note that the only curves pro- 
.iecting above this range are. those of the two patients wlio had been 
on a Sippj- regime for several weeks. 
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almost immediately, while the fatty acids of eoujiig'aled lipides such 
as lecithin agglomerate aftci' twelve liours of hydrolj'sis. Tliis process 
is accomplished by means of Riiekert’s lipokrit pipette equipped with 
bulbs, in whicli the serum sample and reagents are automatically mixed 
in the proper proportions, and a calibrated stem in ■which the volume 
of coalesced lipoid material may be measured after centrifugation 
(Pig. 1). The usuai precautions Averc taken to render fat-free all 
needles, syringes, test tubes, and pipettes. After the blood had clotted, 
the sei’um Avas separated by slow centrifugation at 1,000 reA’olutions 
per minute and transferred to another tube bj’ means of a capillary 
pipette. The lipokrit pipettes Avex-e then filled Avitli serum and reagent 
mixtux'e, shaken mechanicallj' for fiA'e minutes, and centrifuged for 
ten minutes at 3,000 reAmliitions per minute. Whenever there Avas a 
discrepancy betAveen the final duplicate Amines, the aAwi’age of the 
pair Avas reeoi'ded. 

In order to detect gross shifting of plasma fluid Avhich might indi- 
cate mechanical dilution or concentimtion of the lipoid emulsion, the 
cell A’olume of each specimen of blood Avas detexmiined b}' Wintrobe's 
method.^® Inasmuch as A'acxium-di’ied heparin A’ials Avei’e Aised for col- 
lection of these samples, the usual coxTection for cell shrinkage due 
to sodium oxalate Avas omitted. 

RESULTS 

In Table I, the lipokrit and heniatocxnt results are tabulated for each 
of tlie tAA'ehm ether anestliesia patieixts. The sex, color, age, percentage 
over or under ixorraal Aveiglit, diagnosis, opexhtion, and quantity and 
dux'ation of anesthesia are recorded for each patient. The patients are 
aiTauged in order of their deAuation from nonnal A\'eiglit, progressing 
fi'om the thinnest to the most obese. It is interesting to note that the 
tAvo highest fastiixg lipemia leAmls Avei'e foxind in tliin peptic nicer 
patients on Sipp 3 ^ diet. CoxTcction of the lipokx-it value for concenti’a- 
tion or dilution according to the cell volume changes Avas found to 
indicate no significant alteration in total lipoid content of the serum 
(that is, no change gi’eater than 40 ml. per cent, Avhieh is the least 
significant reading of the lipokidt scale). A studj' of Fig- 2 Avill sIioav 
that thei'e is no ehai'aeteristic pattera in tliis group of twehm post- 
operatiAm lipemia curves. Thex-e is a teiideuc 3 " for the curves of the 
obese patients and one undeiweight patient AAUtli gallstones to rise in 
the fix’st four hours after opei’ation; but the I'ise could not be con- 
sidered significant in 3113 ^ ease. There is a tendene 3 ^ for all curves I 0 
fall at the eight-hour postopei’atiA'e inteiwal and most of them con- 
tinue to drop throughout the tAA'enty-foin’-hour period. The degree of 
fall, hOAvever, is in no case greater than Ave liaA'e alread}"^ found ni 
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Table II 

Lipokbit and Hematocrit Detekjiinations in the Local, Spinal, Nitrous Oxide, 
Ethylene, and Avertin Cases 


DATA pertaining TO PATIENTS 
COLOR, SEX, AGE, PER CENT OVER OR UNDER 
WEIGHT, diagnosis, OPERATION, 


ANESTHETIC, DOSE 

F. 

P.I. 

P.O. 1 




B., M., 57, wt. - 25%; secondary carcinoma 
of femur; thigh amputation; local, 
procaine, 1%. 

585 

37 

625 

37 


640 

35 

605 

32 


W., M., 58, wt. - 13%; epigastric hernia; 

■ Mayo .hemiaplasty; local, procaine, 
1%. 

505 

48.5 

505 

49.5 

505 

47.5, 

505 

46.5^ 



W., P., 53, wt. + 15%; umbilical liernia; 
Ma 3'0 herniaplastju local, procaine, 
1%. 

570 

31.5 

585 

32 

585 

32.5 

575 1 
33 

495 

31 

515 

31 

B., M., 27, wt. + 17%; inguinal hernia; 
Ferguson herniaplast 3 ' ; local, procaine, 

365 

47.5 

400 

49 

445 

48 

450 

47 

420 

49 

410 

52 

iv., M., 60, wt. - 20%; vesical calculus, 
03 ’stitis; suprapubic C3’stotomy; spinal, 
150 mg. 

630 

46 

635 

46 

580 

44 

600 

43.5 

570 

45.5 

550 

45.5 

u., M., 57, wt. - 18% ; hydrocele of tunica 
vaginalis; bottle operation; spinal, 150 
mg. 

635 , 
46.4 

1 

670 

48 

625 

47 

635 

47 

490 

45 

545 

46 

B., M., 5 ^^ . hypertrophy of 

■prostate; bilateral vasectomy-, cy-stot- 
omy; spinal, 150 mg. 

435 

40.5 

455 

40.5 

420 

39 

395 

38.5 

450 

40.5 

305 

38 

b., iU., 63, wt. + 13%; gangrene of toes, 
diabetes; thigh amputation; spinal, 150 

545 

43 

490 

40 

470 

39 

595 

47 

' 635 

45 

605 

45.5 

^''•1 ^'-1 11) wt. + 69%; cystoeele, prolapse 
of uterus; Watkins’ interposition op- 
eratiou; nitrous oxide. 

735 

46 

* 

40 

* 

42.5 

725 

42.5 

625 

41 

575 

1 39.5 

B-) T'., 74, wt. - ? ; gangrene of foot, 
arterial sclerotic; thigh amputation; 
nitrous oxide. 

710 

38 

750 

37 

* 

36 

570 

31.5 

615 

t 34.5 

590 

38.5 

W, i\i., -yyj; _ acute appendicitis; 

appendectomy ; ethylene. 

475 

47 

510 

46 

565 

48.5 

530 

49 

510 

50 

460 

46 

•) Ai., 1 ) 1 , ,vt. - 18% ; inguinal hernia, 
recurrent; herniaplasty with Gallic su- 
avertin. 

C85 

46.5 

610 

46 i 

1 

1 

645 

40.5 

025 

45.5 

600 

45.5 

605 

44.5 


TOTAL LIPOID CONTENT OP SERUM IN 

ML, PER CENT 
CELL VOLUME IN PER CENT 


cularly prior to administration of the spinocaiue. The onlj’^ curve 
■"’hich projects above the normal fasting lipemia range was that of an 
extremelj’ obese patient who was subjected to a Watkins interposition 
operation under nitrous oxide anesthesia. Unfortunately, some of tlie 
values for the lipokrit determinations in the nitrous oxide anesthesia 
cases are not available because of breakage during centrifugation. 
Considered as a whole, however, this group of control postoperative 
Jipemia curves is well within the limits of the accepted normal fast- 
)’ig lipemia range. 

SUMMARY 

1. This study of the twenty-four-hour lipemia curve of twelve pa- 
tients subjected to various surgical operations under ether anesthesia 
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Table I 

Lipokbit and IlEstATOcitiT Df.tf.uminations in the 12 Ether Anesthesia Cases 


DATA PERTAINING TO PATIENTS 
COLOR, SEX, AGE, PER CENT OVER OR UNDER 
WEIGHT, DIAGNOSIS, OPERATION, DURATION, 
ANESTHETIC, DOSE 


lY., M., 30, wt. - 25%; ulcer obstructing 
pylorus; posterior gnstrojojunostomy, 
1 hr. ; ether GOO ml. 


W., P., 40, wt. - 18%; cystic duct calculus- 
hydrops; cholecystectomy, choledochot- 
omy, 2 hr.; ether G50 ml. 


B., F., 31, wt. - 10%; chronic salpingitis; 
salpingo-oophorectomy, right, 1 hr.; 
ether 540 ml. 


w., M., 39, wt. - 10%; duodenal ulcer; 
Finney pyloroplasty, li^ hr. ; ether GOO 
ml. 


B., F., 23, wt. - N.; retroversion of uterus; 
Gilliam suspension, appendectomy, % 
hr.; ether 150 ml. 


B., M., 23, wt. - N. ; bullet wound femoral 
artery; amputation gangrenous leg; % 
hr.; ether 90 ml. 


TOTAL LIPOID CONTENT OF SEKUJt IN 
ML. PER CENT 
CELL VOLUME IN PER CENT 


805 785 795 790 715 


44 44 


44.5 44.5 


055 I G40 I 630 I 700 I G75 


45 45 


48 47 


4G0 450 425 470 430 

40.5 39 38.5 40.5 39.5 




715 715 G40 710 G55 700 

49 48 48.5 51 49.5 47 


410 400 410 425 425 385 

49 48 47.5 50.5 49 49.5 

57^ 575 570 575 560 ' 540 

19 19.5 19.5 19 17.5 19.5 



550 535 565 570 
38 38 40 40 


B., F., 23, wt. + 10%; chronic salpingitis; 560 
bilateral salpingectomy, 1 hr.; ether 40 
200 ml. 


B., F., 42, vrt. -t- 15%; fibromyomata of 515 
uterus; panhysterectomy, 114 hr.; ether 26.5 
315 ml. 


IV., F., 49, wt. + 20%; cystocele, rcctocele; 595 570 

perineorrhaphy, Gilliam suspension, 1 % 50.5 49.5 

hr.; ether 375 ml. 


W., F., 49, wt. -t 40% ; chronic cholecystitis; 455 
cholecystectomy (calculi), 1 hr.; ether 49.5 

600 ml. 

W., F., 60, wt. + 80%; carcinoma of body 595 GOO 620 I .ir I 4S 

of uterus; panhysfereetomy, 1(4 hr.; 46 47.5 46 4u j 

ether 375 ml. ! ! 

•In Tables I ami 11 the abbreviations F.. P.I. ami P.O. /°i"°uenotS 

denotes that the specimen of blood was tnRen after p anesthesia ; 

that the blood specinieii was t.ahen immediately before the induction 9? “’® (.ration, 
and P.O. denotes that the blood sample was taken at the close of the operation. 



Table II gives tiie data for the twelve control patients subjected to 
operatiou under other forms of anesthesia. It will be seen that four 
patients received local procaine anesthesia; four weie given 
anesthesia; two received nitrous oxide inhalation anesthesia, an o 
the remaining two, one received ethylene and tlie otliei uas 
tribromethanol by rectum. Pig. 3 shows that there is even grea ci 
variation in the pattern of the lipemia curves of these control pafien s. 
It is interesting to note that in three of the four patients opeia 
upon under spinal anesthesia the lipemia curve I'ose abruptlj a ci 
injection of the spinoeaiiie. Howevez', this rise may' have been an 
effect of cphedriiic (3 c.c. of 3 per cent solution) injected intramus- 






























































THE DIAGNOSIS AND SURGICAL TREATMENT OP 
PERFORATING LESIONS OP THE COLON* 

Claude P. Dixok, M.D., and Harry M. Weber, M.D., Rochester, Minn. 

(From file Division of Furgery and the Section on Itoentgenology, the Mayo Clinic) 
general considerations 

T T IS useful and iiroper to regai'd those lesions of the large intestine 
* with Avhich the idea of "tumor” is in an.y waj^ associated as being 
of neoplastic or of nonneoplastic nature. Tlie neoplastic lesions are the 
true blastemas, tumors in the more specific and apparentlj' more widely 
accepted use of the word. The nonneoplastic tumefactions are inflam- 
matory processes, resulting from infection by microorganisms, to the 
presence of which the reactive submucosal and serosal intestinal tis- 
sues respond in a higlily iiroduetive manner, giving origin to the idea 
of tumor, but in its broader and strictl.y etymological sense. The in- 
flammator}^ tumefactions are known also as infectious granulomas and 
pseudotumors of the intestine. 

Analyzing these processes further, the neoplastic lesions may be sub- 
divided according to histologic type, the nonneoplastic tumefactions 
on the basis of etiolog3" and pathogenesis, as in Table I. 

What some may consider to be a someiyhat unconventional way of 
I'egarding these intestinal tumefactions is to be assumed if the term 
perforating lesions is to be applied to them. The nonneoplastic tume- 
faetive lesions are, ivithout exeejition, infections processes. The micro- 
organisms causing them gain access to the submucosal and serosal 
intestinal tissues most frequentb’^ bj* penetrating the mucosal sui'face, 
which is accomplished the more easiUq of course, if that surface has 
been damaged b^- disease or trauma. Less relevant to this part of our 
discussion are the other possible aA'enues of infection, nameL', through 
the serosal surface bj^ extension from a contiguous inflammatoiy lesion, 
and embolicallj', from a more remote focus. Thus the nonneoplastic 
t.uniefactive lesions are considered to be essentiall.y perforative in char- 
acter, the neoplastic onlj' potential^' so. Almost anj- neoplasm pro- 
jecting into the intestinal lumen is an infected lesion. If it is an 
infiltrating process, as the malignant neoplasms are, the infection is 
carried to the deep tissues with adA'aneing neoplastic groAvtli. Infec- 
tion of the submucosal tissues occurs also as a result of the trauma to 
which neoplasms, both benign and malignant, as Avell as the mucous 
membrane immediatclA- adjacent to them, are notoriouslA- subject. It 

•■>o«H!"Deconmer n" City. Mi.s- 

l^ocolvofl for publication, Kebruno* 1937. 
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shows no typical curve pattern or tendency Avlien compared with the 
curves obtained in twelve patients operated upon under other forms 
of anesthesia. 

2. In none of the tweiity-four patients studied did the lipemia curve 
project signifieantty beyond an arbitrary normal fasting lipemia range. 
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produces increased intraluminal pressures, sufficient in many instances 
to break or split the indurated neoplastic tissue which is rendered the 
more frangible the more infected it is. 

Such is the origin and development of our conception of tlie per- 
forating lesions, a term applicable to the purelj’’ inflammatory tumoi’s 
on the one hand, and to the neoplastic lesions, when complicated by 
inflammation of sufficient degree to obscure their otherwise distinctive 
morphologic characteristics, on the other. From the standpoint of 
surgical management, the coexistence of this amount of inflammatory 
reaction with a neoiilastic lesion not only confuses the diagnostic prob- 
lem, at least until such time as a px’oper section of the diseased tissue 
can be submitted for microscopic examination, but it also imposes 
opei’ative difficulties and hazards otherwise not encountered. The free- 
dom with which the diseased segment of intestine can be handled, 
either as it is explored or as it is mobilized in the course of an opera- 
tive procedure, is greatly limited, both because some degree of fixation 
IS always to be found, and because injudicious manipulation certainly 
promotes spread of the already existing, but presumablj’’ localized, 
peritonitis. 

THE ROENTGENOLOGIC DIAGNOSIS 

The treatment and prognosis in tumefactive lesions of the large in- 
testine are conditioned primarily on whether they are of neoplastic or 
of nonueoplastic nature. Since it has been found that roentgenologic 
methods can be made to be so very efficient in establishing this vitally 
important diflferentiation, this phase of the diagnosis is to receive, in 
the discussion that is to follow, a particular, but it is hoped not dis- 
proportionate, emphasis. The lesions of the rectum and lower sigmoid 
ivithin reach of the proctoscope are left out of consideration here for 
the reason that no less direct diagnostic method could conceivably be 
more accurate and reliable than the competently performed procto- 
scopic examination is in the diagnosis of these lesions. The roent- 
genologic examination competently performed takes precedence over 
ell other diagnostic methods applied to the colon for the same reasons, 
namely, that its diagnostic elements are such that they enable the 
examiner to reconstruct in his mind’s eye the gross moiphologic fea- 
tures of the lesions he exhibits, and to interpret them in terms of 
pathologic anatomy. 

It may be affirmed that the roentgenologic examination can be made 
lo reveal the presence of anj'- tumefactive lesion of the large intestine, 
i>t least as early in its development as it is able to manifest itself bj' 
clinical signs and sj’mptoms. Such lesions are exhibited roontgenologi- 
cally by producing what is called a filling defect, which may be defined 
<'>s a constant, pei-sistent subtraction from the normal contural out- 
Imcs. It is produced chiefly by protrusion of the tumefactive substance 
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Table I 

(^SSIl'ICATION OK TUMEKACI’IVE LESIONS OK THE INTESTINE 

Neoplastic: the true hlaslomns 
I. Malignant: 

Carcinoma 
Sarcoma 
11. Benign: " 

A lietorogenoiis liistologic group including adenoma, lipoma, -fibroma, 

vipoma, Jiemnnffiovw, and even chondroma and osteoma 

}>. Noiincoplastic: infiammatory Uimefactions 
I. Primary: 

(1) H 3 ’pevplastic ileocolitis, tj’plilitis, and pericolitis, the etiology of 
which is: 

(a) Known: tuberculous, amebic, streptococcic, actinomycotic, 
rarely syphilitic, typUoidal 

(b) Unknown: fibroplastic appendicitis, other inflammatory tume- 
factions 

(2) Diverticulitis 
II. Secondar_v: 

(1) To extension of inflammatorj' processes from adjacent or contiguous 
abdominal organs: gallbladder, ovaries and ovarian tubes, seminal 
vesicles, omentum, mesentery 

(2) To segmental injury (foreign bodies, coproliths, circulatorj’ disturb- 

anees) 

is conceivable, then, that tlie same microorganisms tvliich cause the 
inflammatory intestinal tumors may utilize the site of mucosal damage 
incident to neoplastic disease as a convenient portal of entry into the 
more reactive tissues of the intestinal wall, there to incite the develop- 
ment of a lesion of dual nature, having neoplastic as well as inflam- 
matory components. Once instituted, the inflammatory process not 
infrequently succeeds in its tendenej' to overwhelm tlie original neo- 
plastic lesion to such an extent that the fairly distinctive, gross mor- 
phologic features of the neoplastic lesion are altered to resemble, in 
almost every particular, the very much less readilj’^ appraised gross 
morphologic features of the purely inflammatory tumors. "With this 
change in form and structure there is a corresponding change in clinical 
and roentgenologic manifestations, so that ultimately the entire syn- 
drome is that of a nonneoplastie, rather than that of a neoplastic, lesion. 

It seems not unreasonable to assume that any neoplastic lesion of 
the intestine will eventually be attended with perforative-inflamma- 
tory manifestations, provided only that it be permitted to go its 
own yvay for a sufficient length of time; and the higher the grade of 
Jiialignaney the greater ivill be the tendency in this direction. Another 
factor eertainly encouraging perforation is the obstruction incident to 
the pi-esenee of a neoplastic lesion. Whether due to gradual reduction 
in luminal caliber by increasing encroachment of the neoplastic sub- 
stance, or to the tendency toward intermittent or persistent, partial 
or complete intussusception which all neoplasms seem to have in some 
degree, ob.strnetion evokes inei’cased peristaltic aetivit}’. This in turn 
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produces increased intraluminal pressures, sufficient in many instances 
to break or split the indurated neoplastic tissue wliicli is rendered the 
more frangible the more infected it is. 

Such is the origin and development of our conception of the per- 
forating lesions, a term applicable to the purelj’^ inflammatory tumors 
on the one hand, and to the neoplastic lesions, when complicated by 
inflammation of sufficient degree to obscure their otherwise distinctive 
morphologic characteristics, on the other. From the standpoint of 
surgical management, the coexistence of this amount of inflammatory 
reaction with a neoplastic lesion not only confuses the diagnostic prob- 
lem, at least until such time as a proper section of the diseased tissue 
can be submitted for microscopic examination, but it also imposes 
operative difficulties and hazards otherwise not encountered. The free- 
dom with which the diseased segment of intestine can be handled, 
either as it is explored or as it is mobilized in the course of an opera- 
tive procedure, is greatly limited, both because some degree of fixation 
is always to be found, and because injudicious manipulation certainly 
promotes spread of the alreadj^ existing, but presumably localized, 
peritonitis. 

THE ROENTGENOLOGIC DIAGNOSIS 

The treatment and prognosis in tumefactive lesions of the large in- 
testine are conditioned primarily on whether they are of neoplastic or 
of nonneoplastic nature. Since it has been found that roentgenologic 
methods can be made to be so very efficient in establishing this vitallj'’ 
important differentiation, this phase of the diagnosis is to receive, in 
the discussion that is to follow, a particular, but it is hoped not dis- 
proportionate, emphasis. The lesions of the rectum and lower sigmoid 
ivithin reach of the proctoscope are left out of consideration here for 
the reason that no less direct diagnostic method could conceivably bo 
more accurate and reliable than the competently performed procto- 
scopic examination is in the diagnosis of these lesions. The roent- 
genologic examination competently performed takes precedence over 
all other diagnostic methods applied to the colon for the same reasons, 
namely, that its diagnostic elements are such that they enable the 
examiner to reconstruct in his mind’s eye the gross morphologic fea- 
tures of the lesions he exhibits, and to interpret them in terms of 
pathologic anatomy. 

It may be affirmed that the roentgenologic examination can be made 
to reveal the presence of any tumefactive lesion of the large intestine, 
at least as early in its development as it is able to manifest itself by 
^‘h’nical signs and symptoms. Such lesions are exhibited roentgenologi- 
cally by producing what is called a filling defect, -which may be defined 
a constant, pei-sistent subtraction from the normal contural out- 
lines. It is produced chiefly by protrusion of tlic tumefactive substance 
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toward and into the lumen, partly by diminislied distensibilih' of tlie 
infiltrated wall. It is a manifestation of diseased but Ihdng tissue, 
lienee cerlain changes in appearance are to be expected as a result 
of a iiossible, hot entirely interrupted, intestinal motility. The filling 
defect corresponds to tlie intraluminal contours of the lesion which 
is its cause, and the roentgenologic diagnosis is based upon sueh 
moiiihologie featui’es of the filling defect as reflect the pathologic 
anatomj’ of the lesions capable of producing them. 

Carcinoma of the large intestine is manifested roentgenologically by 
signs so consistently distinctive that they are considered to be only 
slightly less pathognomonic than the gross morphologic picture itself. 

The typical neoplastic' filling defect is always confined to a relatively 
short intestinal segment, and describes a more or less marked, hut 
.relatively pervious, narrowing of the lumen. The canal through the 
neoplastic substance may have smooth tubular contours. Its course 
mhy be straight or irregularl.v angidar, biit almost always it is somewhat 
eec'enti’ic to the normal intestinal lumen proximal and distal to it. A 
most significant feature is the abrupt demarcation between involved 
and uninvolved intestine (Pig. 1). A mucosal relief pathognomonic 
of neoplasm can be described ; and this is the most fundamental, the 
most reliable, and the most generally applicable, although not the most 
easily elicited, of all the roentgenologic signs of neoplasm of the colon. 

Different histologic and gross morphologic types of carcihoma pre- 
sent different intraluminal relief jratterns, but the normal relief is al- 
ways entirely obliterated. Often, especially with the annular or fibro- 
scirrhous carcinomas, the internal aspect of the involved segment is 
flat and roughlj' granular and there is a jreeuliar stiff rigid look about 
it. Other types of carcinoma exhibit this granular surface also, but 
associated with it is a disordered arrangement of irregular depressioiis 
and elevations, I’esultiug in a gnarled, eoarseli"-, lagged relief. Polypoid 
carcinoma produces a marginal filling defect onl.v when ulcerated, m 
which case the relief pattern reflects its saueerlike form ; but again the 
granular amorphous character of the surface is apparent, broken ir- 
regularly^ by elevations eoiTe.sponding to the excrescences of eareinom- 
atous substance on the surface. Invariably apparent, however, and 
the most telltale feature of the neoplastic relief pattern, is the abrupt- 
ness with which it is delimited from the uninvolved mucosa proximally 
and distally contiguous to it (Pig. 2). An e-xpression of this sharp 
delimitation is the seemingly persistent tendency of the unperforated, 
neoplastic lesion toward intussusception. This is manifested roent- 
genologically by the appearance of unilateral or bilateral crescentic 
.spurs at the proximal or distal extremity of the eJiainiel, or both, at 
the time ‘when the lesion and tlie adjacent intestine are ■well distcndec 
with contrast material. Tliis crescentic sliadow complex is intei'pietcd 
a.s an effort of flie lesion to insert itself info the Inmeu of the bowel. 



DIXON AND 'WEBER : PERFORATING LESIONS OP THE COLON 


415 


or as an attempt of the contiguous intestinal wall to fold itself around 
the tumor. Whatever the interpretation of this phenomenon is, only 
neoplastic lesions exhibit it, and it is a pathognomonic roentgenologic 
sign, particularly valuable when the channel is apparently or really 
impervious to injected or orally administered contrast material. 



The typical nonneoplastie filling defect is best defined as one in which 
dm pathognomonic evidences of true neoplasm are lacking. It is essen- 
dally a constriction of the lumen, embracing only a part of one of the 
tlivisions of the large intestine, but it usually is a longer defect than 
die one associated with neoplasm (Pig. .3). The amount of comstriction 
also varies within considerable limits. Some inflammatory tumors 
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FI),'. I. — Fillinf; (lefcct.s produced by porCorating carcinoma -with development of luigo pericolic abscess: toft, transverse; right, sigmoid colon. 
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JiaiTow tJie lumen to sueh an extent as to render it entirely impervious, 
while otliers, of - the same etiology, proclnee a narrowing wliicli is 
hardly perceptible. Inflammatory disease in general is progressive and 
to a certain extent self-limited, and the gross morphologic as well as 
roentgenologic appearances depend largely on the stage of develop- 
ment at ndiieh the lesion is observed. 

As has been indicated, neither the length of the filling defect nor the 
amount of constriction is constant, but all inflammatory tumors are 
alike in this respect that the filling defects they produce all fade off 
gradually, almost impereej)tibly, into the normal contours of the in- 
testine proximal and distal to the constricted area. Destruction of the 
mucosa may or may not take place, and wlien it is observed it is prac- 
tically always in association with those inflammatory tnmors caused 
by an etiologie agent which under otlier circnmstances causes ulcera- 
tive colitis. The tubercidous, amebic, and the streptococcic granulomas 
are the principal examples of this group of inflammatory tumefactions. 
The most important pathologic changes are found in the submucosal 
structures; and wdiile the mucosa has always undergone some patho- 
logic change, it may be unbroken throughout the entire extent of the 
lesion. Combined involvement of ileum and cecum is commonly seen 
when an inflammatoiy tumor involves this region, a phenomenon never 
seen with neoplasm unless perforation has taken place. All of these 
moiT>hologie features are reflected faithfully in the roentgenologic pic- 
ture, but after all is said and done, the diagnosis of inflammatory tumor 
is made by eliminating the possibility of neoplasm as the uiiderl.ving 
lesion. 

'When the roentgenologic examination has demonstrated that a tume- 
factive lesion is present, and has oft’ered its dependable conclusions 
about the neoplastic or iionneoplastie nature of the tumor, it has made 
about as great a contribution to the final diagnosis as may be expected 
of it. There are no fundamentallj' reliable roentgenologic signs by 
which the various etiologie types of inflammatory tumor can he dis- 
tinguished from each otlier, and the final roentgenologic diagnosis 
often, if not usually, reads “nonneoplastie tumefaction of iiuloterini- 
nate etiologj’.” This noncommittal phrase is useful in that it docs not 
bind the roentgenologic examiner to extend his diagnosi.s hcyoml the 
limitations of his method of investigation, although it is often possible, 
by keeping all the etiologie types of inflammatory tumefaction in mind 
and correlating these with a carefully elaborated clinical survey of the 
patient, to approximate the exact nature of a given lesion very closel}. 

The filling defect produced by neoplastic lesions which have per- 
forated or which liave otlierwisc been complicated by infection looks 
much more like the filJing defect of the inflammatory tumors than like 
that of the true neoplasm.s (Pig. 4). As a result of tlie pericolic inflam- 
matory proee.ss whieh is set up, the filling defect occupie.s a much 
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wliat lias been said, be obvious. To do this, antispasniodic drugs, ad- 
ministered to full physiologic effect, are often useful in diminishing 
the increased irritability associated witli these lesions. Often, too, 
roentgenologic examination after a sliort therapeutic regimen directed 
at alleviating the inflammatory component of the filling defect will 
permit the establishment of a diagnosis, otherwise of necessity left 
indeterminate. It maj^ be said that a dependable i-oentgenologie diag- 
nosis of neoplasm with pei’foration can be made whenever it occurs, 
and to confuse the condition consistently with the nonneoplastic tume- 
factions is to fail to exact the full diagnostic yield of the roentgenologic 
examination. 

SURGICAL CONSIDERATIONS 

We have given such lengthy and detailed consideration to the roent- 
genologic phase of the diagnosis, not in anj' sense to detract from the 
value of carefully and competently performed nonroentgenologie diag- 
nostic maneuvers, but to emphasize the value of the roentgenologic 
method, to point out its work and its limitations, and to show why 
the classical roentgenologic signs of neoplasm fail when infection and 
neoplasm are intimately associated in the same lesion. Clinical signs 
and symptoms, although more indirect, may in certain instances be 
all but pathognomonic, but they are always of great value. Bargen 
and one of us (Dixon) have described certain features of perforating 
neoplasm which have been of great diagnostic utility. One of these 
IS the character of the reaction following the preoperative inti'avenous 
administration of a vaccine prepared from Bacillus coli and strepto- 
cocci. The normal reaction, in the presence of nonperforating lesions 
of the colon, is an elevation of the temperature of the body from normal 
to 101 degrees to 103 degrees F. within ten to twelve hours. The tem- 
perature returns to normal abruptly and remains so after sixteen to 
seventy hours. If a pei’forating lesion is present, the reaction is char- 
acterized by a saw-tooth type of fever curve, the temperature of the 
body ranging from normal to 102 degrees F. for from three to six days. 
A similar reaction seems to be cA'oked by metastatic lesions in distant 
organs. To apply this best, of course, tlie existence of an intestinal 
I'ooplastic lesion must baxm been pi'erdously determined. It indicates 
inflammatory inxmlvement of the peritoneum rather than the lesion 
ii’hich may have been its cause. 

As indicated previousl 3 " in this discu-ssion, the coexistence of infec- 
bon and neoplasm entails difficulties not encountered if the lesion is 
piirelj- neoplastic or purely' inflammatoiy. Whether eonpdieated b.v 
mfection or not, neoplastic lesions demand radical treatment, j-et the 
foiy presence of infeetion may serioush^ impede the institution of the 
more radiccil sirngical procedures indicated. The infeel ions as rvell as 
b'c neoplastic component of the perforated neoplasm must be given 
serious consideration, and tlm surgical management, while aimed 
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longer segment of bowel than does the original lesion. The sharp 
demarcation between involved and iminvolved intestine disappears, 
and the filling defect tapers off gradually into normal external con- 
tours. Proximal and distal to the site of the oi'iginal lesion, the 
mucosal pattern is markedly disturbed but not destroyed, and it is 
similar in almost all respects to that seen in association with inflam- 
matory tumefactions. The tendency toward intussusception disappeai's. 
Diacritical roentgenologic signs of the original lesion are not, however, 
obliterated beyond the point where roentgenologic methods fail to 
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firmed by other -workers in Germany, France, and Japan. Many 
European surgeons have published reports indicating that the use of 
suc'li antiaiiaerobie serums lias reduced the death rate from generalized 
peritonitis accompanying or following perforating appendicitis very 
appreciablj*. Our own ohservations lead to the belief that the death 
rate following remoAml of perforated lesions of the intestine has also 
been reduced as a result of the use of these serums. It is realized that 
evaluation of such experience is difficult, but Amccination has a logical 
appeal, and it appears that further use of the Amecine is recommend- 
able since there is considerable CA’idence that the presence of certain 
anaerobic organisms creates a faAmrable enAuronment for the groAvth of 
streptococci, Escherichia coli, and other aerobes Avhich are commonly 
lethal in peritonitis. It seems probable that anaerobic organisms ma3' 
be responsible for a greater number of fatal infections folloAving re- 
section of the colon than has heretofore been suspected. 

Experience also , indicates that the operative mortalitj’^ can be re- 
dueed .still, more. if some kind of short-circuiting operation is carried 
out before the diseased segment of intestine is resected. This encour- 
ages the subsidence of the concomitant inflammation, and this in turn 
facilitates 'the resection itself. Short-circuiting or sidetracking pro- 
cedures. are of iiartieular adA^antage if the loerforating lesion is situated 
Avell aboA'e the sigmoid colon. Ileocolostomj' is done for lesions of the 
light half of the colon, and eolocolostomj' for those in the left half. 
As a rule such operations are not emploj’-able for lesions of the sigmoid 
or lower pelvic colon, because, if the greatest care is not exercised, 
contamination Avill occur Avhen the lesion is subsequenth’- remoA'ed. 
Preferablj', the parietal peritoneum attached to the lesion is liberated 
and left as a patch oA'er the lesion. This serves to prcA-ent not onl.v 
gross contamination, but also malignant implantation at the site of 
a possible “bloAvout.” In cases in Avhich this technic Avas empIo.A'ed, 
Ro attempt Avas made to approximate the peritoneum oA’er the exposed 
muscle. 

If feasible, perforating lesions of the colon are most satisfaetorily 
managed by using a short-circuiting procedure as the first stage of the 
operation. If the lesion is in the pehue colon or sigmoid, the portion 
of the parietal peritouenra invoWed in the inflammatory mass is to be 
freed Avith the lesion and used as a patch to prevent gross eontamina- 
hoii. The use of anaerobic serum is recommended onh* because some of 
the fatal peritoneal infections folloAving operations on the colon haAm, 
ivith apparent .iustification, been attributed to anaerobic microorganisms. 
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directly at extirpation of tlie neoplastic process, is modified to mini- 
mize the added danger to the patient ivliich the infections component 
imposes. 

The surgical treatment of diverticulitis provides an exemplification 
of these principles. In many instances tliis condition may be treated 
satisfaetorilj' ivithout surgical intervention. A combination of a loir 
residue dietary regimen, methods of applying local heat, and anti- 
spasmodic drugs administered liberally often effects subsidence of the 
inflammatory process ivitliin reasonable limits of time. 

The formation of pericolic abscess ivith and ivithout extension to 
adjacent pelvic viscera, esi>eeially to the urinary bladder with the 
development of signioidovesieal fistula, are among the more frequent 
complications of diverticulitis. Occasionally the pericolic absee.ss will 
drain spontaneously into the bowel and subside. If this fails to occur 
and the symptoms suggest that the abscess has become localized, in- 
stitution of abdominal drainage is indicated. Peeal fistula may develop 
following such drainage and necessitate siu’gieal treatment such as 
segmental resection. Spontaneous closure of the fistula may follow 
establishment of a temporary colonic stoma without direct attack on 
the fistula itself. After closure of the fistula, the continuity of the 
bowel can be reestablished. 

Surgical treatment is usually necessary to bring about closure of a 
sigmoidovesical fistula. Hei’e a tempoi’ary colonic stoma is made well 
above the fistulous opening in the bowel. Subsequently the involved 
segment of intestine is resected and the ends are brought together by 
end-to-end anastomosis. The opening into the urinaiy bladder is fre- 
quently circumscribed by so much induration that wide excision of 
that portion of the wall of the bladder is necessary. A suprapubic 
cj'^stic stoma is rrsually established in these cases. The colonic stoma 
is closed later. 

In the surgical ti’eatment of intestinal tumefactions, it seems worth 
while to remark briefly about the use of intrapei-itoneal vaccine prc- 
operatively. Aecunudating experience seems to indicate that by this 
means the mortality from intestinal surgery is a]3preciably reduced. 
Intraperitonea 1 vaccination is therefore recommended. Some dcatli.s 
from peritonitis still occur, of course, but in our experience their 
number ha.s been strikingly lowered. If gross containination occurs 
during an operation on the inte.stinc, llie insult to the peritoiicmn may 
be too great for it to overcome. In instances of eonfammntion. 
anaerobic serum, as suggested by Weinberg, of the Pasteur Institute, 
for the treatment of peritonitis following perforation of the appcndi.x, 
lias been employed for the past two or more years. Ilis studies .showed 
that anaerobic microorganisms .sncli as ClostruJnm wrlclm, nnrtn'oidts 
ramosus. Vibrio scpficus, and some others played important parts m 
the production of the peritoniti.s, and these findings have been con- 



EDITORIALS 


425 


has resulted in much imiiroved results. It was soon extended beyond 
the cases first seen in acute, complete obstruction and was employed 
in the treatment of partially and clironieallj’’ obstructed tumor cases. 
A perhaps natural further extension was the idea advocated by some 
very able and experienced surgeons that all eases of tumor of the 
colon should be operated upon in stages, a preliminary colostomy be- 
ing done routinely before excision of the growth is undertaken. 

Now it is this last phase of the development of the divided attack 
that challenges exuticism. Let it be remembered that the original pur- 
pose of the two-stage procedure was to limit the surgical interference 
to dealing with obstruction. What rational excuse can be advanced 
for appljdng this technique to a case that presents no obstruction? 
It would seem that this is another instance of the common human 
trait of folloAvung an established custom without analysis of whj’’ the 
custom was established. The discriminating position to take in regard 
to a first-stage colostomy would be to limit it to those cases of tumor 
in which obstruction actually i-equives it. Experience has shown that 
many eases of low-grade, partial obstruction may be quite satisfac- 
torily opei'ated upon in one stage by adequate preparatory treatment 
to clear up the partial obstruction, and certainly with no obstructive 
sj'mptoms there is no need for a txvo-stage procedure. 

But the scope of this discussion is more general than a consideration 
of colostomy in tumors of the colon. It should be remembered that 
there are clear and obvious objections to plural-stage operations per se. 
Each separate operation carries with it a sepai’ate hazard of heraoi’rhage, 
infection, potential complications relating to anesthesia, and the rare ac- 
cidents like embolism. In addition, multiple-stage procedures nearly al- 
ways mean increased hospital sojourn with added expense, loss of time, 
anxiety and delay in convalescence. These are weight3' objections and 
must be offset bj^ even greater benefits to justify the division of the 
surgical treatment into stages. In man.v cases such benefits do exist, 
and then it is wise to plan treatment accordinglj\ It is in no sense 
the intent of this article to oppose the principle of stage opei'ations. 
As has been said, the idea is valuable and marks a step foznvard in 
practical handling of many difficult situations. The purpose of this 
article is, however, to insist that there is no inherent virtue in mul- 
tiple-stage operations; tliat, on the contraiy, there are definite and 
obvious disadvantages inherent in ever.v divided operation and that 
each individual problem should be clearly analj'zed before it is decided 
that a one-stage attack is unwise. In other words, the burden of proof 
alwaj’s lies against the plural-stage operation. 

— Harvey B. Stone, M.D. 

Balfimoro, Jfd. 
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One-Stage or Plural-Stage Operations 

A noteworthy aclTanee lias been achieved in many fields of 
/x surgery bj* the division of a surgical procedure into two or more 
separate operations. By this dcA’ice the mortality of certain formida- 
ble situations has been definitely lowered, and other conditions that 
seemed too forbidding to justify surgical attack liave yielded to such 
■ treatment with encouraging results. The principle has been widely 
applied in man}' diverse surgical domains. It may sufSce to point out 
the highly toxic group of th.yroid disease, various thoracic conditions, 
many plastic problems, and malignant disease of the alimentaiy tract. 

It is perhaps inevitable that a method of demonstrated value should 
tor a time, and by some surgeons, be utilized when it is not needed 
and where it is indeed unwise. The writer feels that something of the 
sort is happening now with the stage plan of operating and believes 
that a critical suiwey of the reasons for and against such a plan deseiwes 
a brief discmssion. To choose a concrete e.xample and a field with 
which the writer is most familial-, let us consider the ease of malignant 
disease of the large bowel. Experience has demonstrated that direct 
attempts at i-emoval of such tumors, when the patient is first seen 
while suffering with acute intestinal obstruction, are apt to result 
disastrously- The bowel above the obstruction is distended with highly 
toxic and infectious contents; its wall is edematous, with impaired 
circulation and often already invaded by bacteria; and the tissue is 
friable. Under such conditions, suturing or even excessive handling 
of the gut is fraught with great danger of peritonitis and general 
infection. In addition, the patient has all the constitutional disturb- 
ances that go with acute obstruction. It is not surprising that exten- 
sive resections in such a situation often timi out badly. Analysis of 
the disorder reveals the clear fact that the patient is suffering from 
two different although related conditions— acute intestinal obstruction 
and a tumor of the bowel— and that the former, an urgent emergency, 
has the right of way in treatment. The latter must wait for considera- 
tion until the emergency is past. It is obvious, therefore, that this 
clinical state calls for two divided .surgical procedures: fust, colostomy 
to relieve the obstruction; second, resection to remove the tumor; and 
.separation of the first from the second operation by a period of time 
ample to permit complete recovery from the obstructive phase of the 
ill7!e.s.s. The general acceptance of this division of the operative attach 
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These considerations lead to a conception of the rationale of sympa- 
thetic surgery which seems somewhat more logical than that involving 
an assumption of sympathetic disease. This conception may be simply 
e.xpressed as follows ; There is no known disease specific to the autonomic 
system; certain diseases, largely of fundamentally unexplained etiology, 
present s}'mpathetic symptoms of importance in tliemselves; sympa- 
thectomy attempts to relieve these symptoms rather than to cure a dis- 
ease. Such symptoms, of course, are illustrated by the Eaynaud 
phenomenon, by the obstipation of megaeolon, and bj' the elevated blood 
pressure of essential h.ypertension. 

If this conception is preserved, three things will be accomplished. In 
tlie first place, a search for an underlying cause for unexplained disease 
will not cease. In the second place, ive ivill save ourselves the embar- 
rassing recollection of dogmatic statements that certain diseases have 
been cured, when in later years, after these diseases are better under- 
stood, we realize that relief of symptoms is all that has been effected. 
In the third place, ive will tend to protect our patients from too extensive 
modifications of physiologic balance by sympathectomy^ for symptomatic 
relief alone. , 

The surgery of the sympathetic system, so far as present knowledge 
■ goes, must be thought of as being in the great majority of instances 
entirely symptomatic. When pathologic changes in the autonomic sys- 
tem are uncovered in association with the so-called sympathetic sym- 
dromes, this position can be modified. 

Lastly^, in maintaining this point of view, one need not minimize the 
ralue of sympathetic intervention. Skillfully applied to the relief of 
s.vniptoms severe enough to warrant intervention, on indications intelli- 
gently developed and after adequate study', surgical attack on the 
sympathetic sy'stem offers a new factor in the therapeutic armamen- 
tarium of great present importance and ijerhaps even greater promise. 

let us recognize that when we attack the sympathetic, we attack 
s.vmptoms and, in the light of present knowledge, not disease itself.’' 

Edwin P. Lehman, 3LD. 

University, Va. 


yieas liercin o.xpres.sed liave alre.idy been pic.sented .as a part of the 
■It Itc '>‘ldress before the Surcical Section of the Southern Medical Association 
“ nicetins in Xovenibor, 1S33. 



The Siirgery of the Sympathetic System 

traditional functions of operative surgery are, first, tlie adjust- 
ment of injured tissues to facilitate the processes of repair; second, 
drainage to make easier the body's struggle against invading bacteria; 
and, finally, the direct eradication of diseased structures. To tlicse, 
modern surgical development lias added a nev conception; the indii'eet 
attack on disease by the surgical modification of pliysiologie balatiees. 
CxHTent opcratiojis on the sympathetic newos axid ganglia fiirnisli the 
outstaxiding example of such indirect attack. 

It is easy to assume that the surgery of the sympatlictie s.vslein is 
directed toward the cure of disease; i.c., that sympathetic imbalance 
is the essence of disease. Tliis common assumption involves a conception 
for which there is uo real evidence. The lesions of trauma, inflammation, 
and new growth, grossly and microscopically identified, ma.v occur at 
single or multiple focal points in the autonomic system anywhere from 
the hypothalamic centers or higher to the most distant ))eri])hcral fibers, 
producing symptoms and signs resulting from paralysis or stimulation 
of autonomic functions. The therap.v of these conditions is obviousl.v 
in most instances the therapy of the underlying jxathologie process. 
Except for such identifiable focal lesions, it is probably proixer to say 
that there is no known pathologj- of the autonomie system. To speak 
of diseases of this system is, therefore, unwarranted. 

If one reviews the mcclianisni of the vast mn.iorily of everyday symp- 
toms, one realizes that almost all arc inwliieed b.v iinixnlses j)a.s.sing over 
the autonomic pathways. Fever, cliills, colic, vomiting, dysuria, con- 
stipation, diarrhea, sweating, hunger, thii'st, palpitation of the heart, 
d.rspnea, and nmny varieties of jmin are all elosel.v as.socialed with 
autonomic activity. In the \ ast majority of instances we do not tliink 
of the autonomie nature of tlic.se manifc.stations. Onv mind.s arc dircclcrl 
rather to possible underlying cau.scs such as pulmonary tuberculosis or 
intestinal obstruction. Today, it would be actually iio.ssible to cure the 
night sweats of tuberculosis by symiiathetic denervation, and fhcoi-cfi- 
cally possible to abolish the colic of intestinal obstruction by iiara- 
s.vmpathetic neurectomy. Only when the etiology of the di.sca.se is ob- 
scure, are wo led to focus our attention on the fact that sympiomH are 
expressions of autonomic activity. This mu.v be illustrated In a pha.sf 
in the history of the treatment of exo[)hthalmic goifi'r. when relief of 
the pi’cdominantly s.vmjiathctic symiitoms by sn nifiathcctonn nas pio 
nosed and in many instances carried out. It bchomc.s us .it ha.st to 
raise the f|Uc.sfion whether our modern ofieivitions on the s.i nifaithi In. 
nerve.s may not in the futxire prove (o have an cfjuall.v illogical b.i.si.s. 
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THE SYJIPATHETIC NERVOUS SYSTEJI 

The rationale of the surgical pi’oeedures Avhicli attack tlie sympathetic 
nervous system is based upon an interruption of eardiosensory and motor 
pathways. This was originally suggested bj" Francois Franck^ and first 
clinically tested by Jonneseo.® The numerous and various procedures 
advocated following Jonneseo’s operation clearly reveal tlieir unsatis- 
factory results. In order to explain tlie inconsistent results and to uji- 
derstand better the rationale upon which this method of surgical at- 
tack is based, it is necessarj’^ to review the underlying anatomic and 
physiologic principles in the light of recent investigations. 

The presence of tj’’pieal somatic afferent fibers in the sjnnpathetic 
cardiac nerves is now definitely established. The histologic character- 
istics of these fibers have been excellentl 3 ^ described bj* Kanson and 
Billingsley” and Stohr.' Heinbeeker® has further corroborated this fact 
by utilizing the cathode ra.y oscillograph to demonstrate that their elec- 
trical conduction properties are similar to those of afferent fibers in the 
ordinarj’- sensory nerve. Strictly speaking, these nerves are not a part 
of the autonomic nervous sj'stem at all, but the.v simpty utilize the 
sympathetic pathways to the heart to transmit afferent impulses from 
the heart to the central connection. 

The sensory nerve eirdings of the heart and aorta are similar to those 
found elsewhere and have been showm bj" Stohr' to be present in the 
heart muscle, endocardium arrd epicardium, and in the adveirtitia of the 
coronary artery. Tire nerrrones to these sensory endings coirverge in the 
periarterial plexus of the coronary artei’ies, traverse the superficial and 
deep cardiac plexuses and course in the middle and inferior cardiac 
nerves which join tlie corresponding cervical ganglia of the sj^mpathetic 
chain. As there are no Avhite rami communicantes between the cervical 
s,vm])athetic chain and the spinal cord, practicall.r" all of these outbound 
fibers must descend to the upper thoracic, ganglia and finallj' reach their 
cells in the spinal ganglia 1y passing through the white rami com- 
municantes iirto the ceirtral portions of the first thoracic and upper four 
or five intercostal nerves. Aside from the Avell-established cervical 
cardiac nerves, Brauecker” and Ionesco and Enachesco’” have recentlv' 
shown that there also exist thoracic cardiac nerves which run directlj" 
oeross the posterior mediastinum to the upper thoracic sj’-mpathetie 
ganglia; that is, the upper four or five thoracic sympathetic ganglia. All 
of the thoracic and cervical cardiac neiwes cany somatic afferent fibers 
oxeept the superior cardiac nerve, Avliich Banson and Billingsley” claim 
IS a purely motor jiatlnvay. Thu.s, it can be readily observed that all of 
'he .sen.sory pathwa.vs from the heart converge on the npi)er four or five 
'horacie sympathetic ganglia (Pig. 1). 

fi'hiK concept of the cardiosensoiy pathways has been 7-ecentl.v cor- 
I'ohorated by experimental investigations. In 1930, Sutton and Lueth“ 
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T T IS indeed remarkable that although Heberden* published his original 
disquisition eoneerniug' cardiac pain due to coronary artery disease 
in 1(86, this important disorder Avas not clearlj' recognized until rela- 
tively recently, Avhen Herrick^ made his first important contribution in 
1912. That a disease of such rdtal significance and relatively frequent 
occurrence, particularlj’ among physicians,^ should be relegated to almost 
complete desuetude for over a ceiitury and a quarter is extraordinarily 
amazing. However, during the past quarter of a century intensive 
anatomic, ])hysiologic, and experimental investigations have established 
a more elucidative comprehension of the fundamental background of 
the malady and a more rational therapeutic approach. 

The treatment of coronary artery disease and cardiac pain is of par- 
ticular interest to the surgeon, because of its historical importance in the 
development of surgery of the sympathetic nervous system. The first 
successful clinical application of sympathectomy Avas based upon the 
ratioeinative speculations of Francois Franck,^ in 1899, and performed 
by Jonnesco,'^ in 1916, in a case of angina pectoris. The successful re- 
sult of this first operation stimulated universal intere.st and the proce- 
dure Avas quickly and Avidcly adopted. The lirilliance of this first .suc- 
cessful result was .soon dimmed by flic many disappointing faiinre.s in 
the hands of otlier surgeons. As a con.se.(|uence, various modifications 
were advocated and divergent theories jiroposed Avhich only added to 
the already exi.sting bcAvildermcnt and confusion. In the light of recent 
anatomic and physiologic advances, this Avas obviously due to inadequate 
knoAvledge and insufficient comprehension of the underlying funda- 
mental principles. 

The present status of the .surgical treatment of coronary .artery dis- 
ease and cardiac, pain involves a coasideration of tliree main methods ol 
attack: (1) the .sympathetic neiwous s.A’st cm; (2) the fln’roid; and (3) 
the dcA'elopment of a collateral blood supply to the hcait. 
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have more recently demonstrated that cardiac pain produced in this 
manner in the normal dog could be relieved only bj' resecting the stellate 
ganglion and the upper four thoracic ganglia bilaterally. Similarlj', 
cardiac pain impulses could bo completel 3 '^ interrupted bj" cutting the 
upper five pairs of thoracic posterior spinal roots. Aside from this con- 
cept of cardiosensoi\y innervation, Leriche'® insists that there also exists 
a sympathetic sensoiy innervation per se, which he terms ‘ ‘ une sensibilite 
reflex, ’ ’ with tlie stellate ganglion as the center of reflex activity. He is 
of the opinion that impulses originating in the eardio-aortic plexus travel 
np tliese sympathetic fibers to the stellate ganglion, and in the manner 
of a reflex are, effect coronarj' vasoconstriction through the centrifugal 
sympathetic motor pathways. 



— ^'^^Srammatie representation of differences in motor and sensory cardiac 
mtW! (motor cardiac Innervation) the ceil of preganglionic sym- 

ti-ava nber lies in the anterior lateral horn of the spinal cord and the neurone 

svmn the anterior root and tlie white communicating ramus to the paravertebral 

ganglion wliere it synapses with the postganglionic ceil, whose neurone 
to the cardiac plexus by wav of the cardiac nerves. On the riglit (sensory 
j-araiac innervation) the sensoiw flbe'r does not synapse in tlie sympatlietic ganglion, 
Pp®es tiirough it and the white communicating ramus to its cell in tlie pasterior 
root * ganglion and connects with the spinal cord by way of tlie posterior 

The vasomotor efferent or accelerator impulsc.s to tlic heart and coro- 
nary iirlei-ies differ from the sensory in that tlie.v travel in the true 
s,vmpathetic neurones (Fig. 2). As early as 1892, Langley” demon- 
strated that accelerator impulses leave the cord by the upper five thoracic 
pairs of anterior roots and their white communicating rami and assumed 
that tlieir transmission occurred by eft'erent fibers which traveled upward 
m tlie sympatlietic chain to synapse in the three cervical sympathetic 
panglia and send their postganglionic neurones to the licart through 
the eci'vipal eai'diac nerves. After resection of botli cervical s.vmpatlietic 
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pubhslied llie results of tliciv sluclics on the production of cardiac pain 
m dogs. Tlicy were able to produce the characteristic signs of pain 
in the normal dog by temporarily constricting the descending branch of 
the left coronary artery, and showed that these signs would rapidly dis- 
appear when the constriction was relieved. Utilizing a similar procedure 
to study experimental pain conduction, Wliitc, Atkins, and Garrey^^ 



Fir, 1. — (Moamod after Kimtz. .\lboit: Autonomic A'crvotis I’liilaiii'lcliiji. 

Lea & Pebiaer. IftSl. anti U'hitc. J. C.: The Autonomic Xeryoiis -'C''’ ^ 

The MacMillan Company, 133.5.) Dlasraiumatic rcpre.ientatlon of tlic canlinrenBor} 
patJiwiiys, These arc true somatic afferent nerves, the franpilla of ■which , _t 

posterior spinal root /junKlia. Xo sensory fibers pass throuch the * 

sympathetic ganglion. Xote that all sensory fibers from the heart pass 
upper five ihorncic sympathetic ganglia anil enter the coni through the corrc.spon h 
posterior spinal roots. 
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Jevels. Higher ligation invariably produced death from ventricular 
fibrillation within a few hours. However, when both stellate ganglia 
had been previously excised, the animal usually survived and remained 
in good condition. Sympathectomj- seemed to increase the collateral 
circulation. Similar results were obtained by Cox and Eobertson.^® 



Flp. 3 — (Srodinecl after Kuntz. Albert: Autonomic Nervous System. Philadelphia, 
boa & FebiBer. 1934; and WUiite, J. C. : Autonomic Nervous S.vstem. New York, The 
NacJIillan Company! 1930.) Diagr.animatic representation of sympatlietic motor 
InnoiTation of heart. Presympatiietic nber.^ course from tlicir cells in Uie anterior 
lateral horn of tiie spinal cord from tlie first to the fifth thoracic segments through 
the Corresponding anterior roots and the white communicating rami to reacli the 
paravertebral sj-mpathetlc ganglia. Some make synaptic connections with the post- 
Pangllonic cells in the upper four or five thoracic paravertebral ganglia ; whereas, 
others course upward In the sympathetic chain to reach the inferior, middle, and 
superior cervical sympathetic ganglia. The postganglionic fibers communicate with 
the heart by way of the cciwical and thoracic cardiac nerves. 
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chains, iiicluclmg the stellate ganglia, Cannon, Lewis, and Britton'= ob- 
served that accelerator stimnli ol! nervous origin still reached the heart. 
White, Ganvy, and Atkins’’’’" found that faradic stimulation of the 
second and third thoracic ganglia after division of the sympathetic trunk 
above this level produced as much as a 58 per cent aecelerafion in tiie 
lieart rate. The anatomic demonstration of the existence of the thoi-aeic 
caidiac neiies which form direct connection between the upper four 
or five thoracic ganglia and the hcai't by Brauecker," Ionesco and 
Liiachesco,’® and later by Kuntz and Morehouse,’” explain these findings 
(Fig. 3). 

Although there is considerable controversy as regards the nervous 
control of coronary circulation, at the present time the preponderance 
of experimental evidence indicates that vasoconstrictor fibers are carried 
chiefly in the vagus and vasodilators in the sympathetic nerves. As a 
result of liis investigations, Greene’"’ came to the conclusion that the 
fibers which carry vasodilator impulses emerge from the first to the sixth 
thoracic segment of the spinal cord, and travel upward in the chain to 
synapse in the stellate, the middle cervical, and superior cervical sym- 
pathetic ganglia, although the greatest number travel through the stel- 
late ganglion. Anrep and Segall-® showed that in dogs stimulation of 
the vagi causes constriction of the coronary arteries and stimulation of 
the sympathetics i)roduees dilatation. The interesting studies of ICountz, 
Pearson, and Koenig-’ reveal that in the normally beating heart vagus 
stimulation slows the rate and increases coronary flow; whereas, sym- 
pathetic stimulation accelerates the heart rate and reduces the coronary 
flow. This seems to indicate that the cardiac nerves act directly on the 
caliber of the coronary arteries and coincidentally have an indirect effect 
on the coronary flow through changes in the muscular activity of the 
heart. In their opinion, this latter mechanism is more important in 
regulating the blood flow in the wall of the normal human heart. Some 
of the more recent investigations suggest that the sympathetic nerves 
cai-ry both constiictor and dilator fibei«. The recent investigations of 
Greene^-’ particularly support tliis view. As the vagus trunk is known 
to derive s.vmpathetic twigs from tlm superior cervical ganglion, it is 
possible that va.soconstrictor branches emerging from the thoraeie .sympa- 
thetic outflow and coursing upAvard to tlie cervical sympathetic chain 
to synapse in the superior ceiwical ganglion cross to the nodose ganglion 
and then pass doAvn the vago.s.rmpnthetic limb to the heart. However, 
this concept has not been completely confirmed. ^ ^ _ 

Leriehc and Pontainc=’’ == and Leriche, Herrmann, and Fontaine, ="• -• 
as a result of a series of extremely interesting invc.sfigafions on flic blood 
supply of the cardiac muscles, are of the opinion that the inncr\<>tion 
of the coronaries follows the general law of va.somofor mnervafion; i.e.. 
that coronary constriction is mediated hr the sympathetics. 3 hc.\ iga c( 
the descending branch of the left coronary artery in the dog at i cron 
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ilftack ]ias been upon the cervical syraiiathetic chain, including the stel- 
late ganglion. Table I gives a summary ot Die results obtained bj^ these 
various procedures as culled from the literature by different authors. 
Lericlie and Fontaine’s^’- figures upon 172 patients selected from the 
literature and including their own are probably among the most repre- 
sentative. Of 163 eases in this group in which the results were known, 
85, or 52.5 per cent, obtained good results; 33, or 20.2 per cent, showed 
some improvement; 21, or 12.9 per cent, showed failures; and 24, or 
14.7 per cent, died. Thus, as is shown in Graph I, a. little over 70 per 
cent will show some imin-ovemcnt to a greater or lesser extent. The 
proba])le explanations for tliese inconsistent results of cervical s.ymjia- 

RESULTS OF 


CERVICO-THORACIC SYMPATHECTOMY 



^faph I. — Graphic representation ot results of cervicothoracic sympathectomy in 
pectoris based upon 163 cases tabulated by Leriche and Fontaine.'^ *- 


diectomy and the fact that better residts are not obtained are that 
dicse procedures only partially inteiTupt the sensory iiathwa 3 ’s from 
ll'c heart. In the light of the recent anatomical, clinical, and experi- 
’Rontal investigations that have been discussed above, it becomes obvious 
11‘at unle.s.s the accessory pathw'aj's through the thoracic cardiac neiwes 
■Te interrupted, cervdeal sjmipatheetomy alone is doomed to failure in 
a large number of instances. Thus, it is clear that the upper thoracic 
Si'iiglia, the white communicating rami, and the posterior .spinal routes 
Ri'e the focal points through which all eardioscusor.v impulses must pass, 
“iRd any jiroeedure designed to interrupt these sensoiy im])ulses should 
logically direct the attack towards Ihose focal points; tl)at is, tlie upper 
four or five thoracic ganglia. 
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White-® believed this phenojneuoii to be not necessarily due to intcrrup' 
tion of couslrictov fibers of sympathetic origin, but rather to a paralysis 
of the cardiac accelerator nerves, which run through the stellate ganglia, 
with consequent alterations in muscle tone and diminished need for 
oxygen. 


Most observers now believe lliat there is also present a tonic control 
of the coronary vessels, although the nature of this mechanism is still 
not very well understood. Some observers, such as Anrep, Hoehrein, 
and Rein,®° are of the opinion that this tonic constrictor action is main- 
tained by fibers reaching the heart through the vagus nerves. On the 
other hand, Greene'®- and Hinrichsen and Ivy"' are inclined to the 
view tiiat the predominant dilator* action is a function of the syinpathet- 
ics passing througli the stellate ganglion. A decision of this question 
is of more than academic importance, as has been emphasized by Daniel- 
opolu and his eoworkers,®-- because if the symimthetic dilators servo 
the important function of increasing coronary flow, then excision of the 
stellate ganglia for relief of angina pectoris is not only unjustifiable, 
but may in some instances even jeopardize the inaticnt 's life. 

In 1916, Jonnesoo^ applied the procedure of sympathectomy for the 
first time in a case of angina pectoris. He i-omoved the entire cervical 
sympathetic chain, including the stellate ganglion, bilaterally. Since 
then, a number of operations have been advocated on the cervical symi)a- 
theties, based upon divergent rationales with varying degrees of sueccs.s. 
Coffey and Brown'" advocated simplifying tlie procedure to extirpation 
of tlie superior cervical sympathetic ganglion, or cutting the cardiac 
branches of this ganglion. At the prc.sent time, Kerv^~‘ is one of the few 


surgeons who still advocates superior cervical gangliouectomy. In a 
recent publication, he reports complete relief of jmin in 14 of 30 patients 
operated upon in this manner. The good i-csults obtained by this ]n-o- 
ecdure in these patients is difficult to explain in the light of recent 
anatomic and physiologic findings. Danielopolu'"'-“ strongly condemns 
the removal of the stellate ganglion in any s\u-gical ])roccdurc used in 


the treatment of angina pectoris, because the accelerator and dilator 
impulses pass through it. He sugge.sts that tlie operation should con- 
sist of sectioning of the following nerves: cervical sympathetic chain, 
the vertebral nerve above the inferior cervical ganglion, the dein-e.ssoi- 
nerve of Hofer, or any corrasponding nerves present, and the nerve 
which springs from the ecn*ical .sympathetic chain above tlic^snperior 
cervical ganglion and pa.sses to the heart. Although Lericlie^'’- orig- 
inallv conformed to this view and i)erfoi*mcd section of cervical .symiia- 
fhctic chain above the .stellate ganglion and rainisection of the stelln o, 
more recently lie'-'* advocates stellate ganglionectomy. Other 
have either followed the jirocednres as advocated by (be surgeoas a ) 
or have modified the procedure .slightly. Ifonc\ei, in tic man, 
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considerably lower. Another advantage is the simplicity of perform- 
ance, which of course makes it a procedure attended with little or no 
danger, particularly in these patients who are obviously such poor risks. 
However, a fair critical analysis of the procedure must not fail to 



Giaph II. — Graphic illustration of the results of paravertebral alcohol injection hasel 
upon 38 and 30 cases I'eported by WUiit*^ and Marvin,^® respectively. 



Gfaph HI. — Grapliio representation of comparison of successful results obtained in 
{■•'C'ltment of angina pectoris by cervicothoracic sympathectomy and paravertebral 
yWP/'oi block. These results are based upon tlie cases reported by Leriche and 
rontalne", « for the former procedure and WUiite” and Jlatrin" for the latter pro- 
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Obviously, the ideal procedure should be resection of the upper four 
or five thoracic sympathetic ganglia. In this way all fibers carrying 
sensory impulses from the heart would be interrupted. However, such 
a procedure in patients who are admittedly poor risks would undouht- 
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Beid and Andrusiis 
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edly carry an unjust ifialily high mortality. The method of Mand!,'’-^' 
the ])aravertcbral alcohol injection of the thoracic symjiathctic ganglia, 
has been the solution of this difficulty. In this country, Swetlow^^ was 
the first to advocate paravertebral alcohol block for cardiac pain and 
to describe the technique in detail. He repoi'ted 8 cardiac patients 
suffering from attacks of severe prccordial pain who were treated by 
paravertebral alcohol injections of the upper thoracic ganglia with 
prompt and satisfactory relief from pain in every instance. !Morc 
recently, Mixter and White'® and White^' have perfected the technique 
and placed it upon a more rational basis. White''® reports the results 
of paravertebral injections of alcohol for angina pectoris in 38 oases 
whieli have been followed over periods up to six years. These rcsulls 
are tabulated as follows; good (100 to 90 per cent relieved), 70.3 per 
cent; fair (90 per cent to 50 per cent relieved), 16.2 per cent; improved 
(50 per cent to 25 per cent relieved), 5.4 per cent; failure, 8.1 per cent; 
death, 1 case. The complications in this group consisted of trouble.some 
intercostal neuritis, 3 eases; and recurrence of old bronchial iistlimn, 

1 case. Levy and Moore"® reported similar satisfactory results in 9 
cases, and IMarvin"® in a more recent publication brought the cnse.s of 
Levy up to 30. He stated tliat almost complete relief was obtained in 
approximately 40 per cent. A lesser degree of improvement was noted 
in another 30 per cent, and in the remaining SO per cent the proacchno 
was classified as a failure. Graph II illustrates the results of para- 
vertebral alcohol injection in angina pectoris in the 68 cases rcpoilcd 
by White and JIarvin. It will be ob.served that successful results were 
obtained in S0.9 per cent of this group, failure in 17.6 per cent, and 
fatalities in 1.5 per cent. A comparison of these re.stilts with those of 
cervical thoracic .s.vmpatheetomy is cleaiOy illastrated in Graidi IIL 
and emphasizes more strongly the advantage.s of the formei pioccdinc. 
Tliere is a higher percentage of .successful results, and the moi tiilitj is 
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injection. These are made from 3^/4 to 4 cm. iateral to the spinous 
processes. This is approximately 2 to 2% fingerbreadtlis (Fig. 4B). 
The points so marked lie opposite the seventh cervical and the upper 
three thoracic spines. Needles 8 to 10 cm. in length are then inserted 
at these points perpendicular to the surface of the back and at a depth 
varying from 3 to 3% cm. to touch the upper four transverse proc- 
esses. The needles are then inclined slightly in a caudal direction so as 
to slip beneath the transverse process or the angle of the rib and directed 
medially about 20 degrees towards tlic midline, and inserted for about 
3 cm. or approximately 2 fingerbreadtlis (Fig. iC). At this depth bone 
is usually touched, indicating that the needle is in contact with the 
lateral aspect of the body of the vertebra. At this stage, aspiration 
should always be done in order to determine whether the needles lie 
in a blood vessel or the subarachnoid space. Obviously if blood or spinal 
fluid is aspirated, then the position of the needle must be changed. 
When the needles liave been placed in the correct position, 2 c.c. of 
2 per cent novocaine adrenalin solution should be injected through each. 
Within a period of fifteen minutes anesthesia should appear in the axilla, 
a short distance down tlie inner surface of the arm, and over the third 
and fourth ribs. A well-defined Horner’s syndrome and anhydrosis 
of the entire arm and the side of the neck and head should be present. 
The failure of these signs to develop indicates that the needles have 
uot been correctly inserted, and a readjustment should be made. After 
fl has been determined accurately that the needles have been properly 
placed, it is preferable to inject 3 more c.c. of novocaine through each 
>R order to ensure widespread anesthesia and to make the final injection 
of alcohol painless. Three to 4 c.c. of 95 per cent alcohol is then slowly 
hijeefed in each needle. 


THE THYROID 

Although total thyroidectomy for the relief of cardiac pain and con- 
gestive heart failure is a relatively recent advocation, the relationship 
between tlijuoid activity and cardiac disease has been implicit in the 
expositions of numerous authors for over a century and a half. As 
early as 1786, in his original and remarkably accurate description of 
hyperthyroidism. Parry™ observed that angina pectoris appeared months 
before enlargement of the thyroid gland was apparent. At the begin- 
“'Rg of this century, Kocher"’ in his observations upon patients in whom 
his father had jmrformed total thyroidectomy reported relief of cardiac 
"'sulheieney. Hamilton™ also noticed the beneficial effect exerted upon 
'be cardiac insufficiency by subtotal thyroidectomy in patients with 
i'.V]mrthyroidism. The close relationship existing between the thyroid 
'">d the heart was .strongly emphasized by Lahcy and Hamilton.’'^ They 
ilireeted attention particularly to such “thyrocardiaes’' whose cardiac 
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mention a few of its disadvantages. Fortnnatel}-, these are not very 
significant. The cft'cct of llie aleoliol is not permanent, and in some 
instances will necessitate reinjection. The fact that it is a procedure 
employing the blind injection of a destructive solution will in some eases 
produce certain complications. The difficulty of limiting the effect of 
tiie injected aleoliol will occasionally produce a painful neuritis, and 
pleural injury is a eoustant hazard. 

The technique of paravertebral alcohol injection as described liy 
White is relatively simple. He prefers to have the patient lying on his 
side with the loiees drawn up, the shoulder at the edge of the bed, 
and the head deflected forward, as in performing a spinal puncture. 
In our experience, it has been found morij desirable to have the patient 



ganglion and chain. 


lying face downnard with llie chest .supported by as shonn in 

Pig. 4H. The bony landmarks consist of the spinous processes of tlic 
seventh cervical vertebra and the first to the fiftli llioracic, iiichisixe. 
In this region, the spinous procc.sscs are imbricated, and the lip of eacli 
one of these spinous processes lies at an c.vacl horizontal level of I be 
transverse proce.ss and the posterior angle of tlic j-ih next helow, ant 
as shown in Pig. 4/?. the highest iirominonf vertebral spine, the .sevent i 
cervical, mark.s the level of the fir.st rib. By means of a fine liypodcrniic 
noodle an hitraculaiioons wlical of novocaine is formed at the points of 
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in whom a diseased heart was incapable of delivering an adequate flow 
of blood by correspondingly diminishing the metabolic demands. This 
could, be readily done by removing the thyroid whicli so influences 
tissue metabolism. 

In angina pectoris, a similar discrepancy was also found to exist be- 
tween tissue demands and blood supply.®^'"- Thus, if one considers an- 
gina pectoris as due to insufficient blood supplj’’ to the heart wdien there 
is an increased demand upon the heai’t in exertion and emotion although 
the blood supply may be adequate duiung rest, presumably thyroidec- 
tomy would diminish this demand so that the previous flow through the 
coronaries is sufficient even during strain. 

The mechanism of relief of pain immediately after total thyroidec- 
tomy i.s still controversial. Weinstein and others"^ made postoperative 
■studies on 50 consecutive patients and found tliat. 20 showed early I’elief 
from pain. As a result of these studies, they ivere led to the conclusion 
that this earlj’- relief from pain was due to interruption of nerve im- 
pulses from the heart to the central nervous sj^stem and ivas evidentlj’^ 
a coincidental division of cardiosensory fibers at the time of operation. 

anatomical and clinical basis for this concept has been recently 
investigated by Weinstein and Hoff.'^ They made observations on the 
nnmediate relief of hyperesthesia and hyperalgesia of the chest during 
the operation and observed that in one patient immediate relief of muscle 
and periosteal hyperalgesia of the chest wall occurred after the severance 
of the inferior thyroid vessel. In the second patient immediate uni- 
lateral relief occurred after one lobe of the thyroid was shelled out of 
ds bed. Immediate relief of hyperalgesia occurred on the left side of 
the chest after the second lolie of the thyroid gland was removed. In 
the third patient, the results of hemithyroidectomy and block of the 
stellate ganglion in hyperalgesia of the chest were compared. In both 
cases there was loss of muscle and periosteal tenderness of the chest, 
'fhey also performed anatomic dissections on 10 fetuses and 6 adults, 
nud noticed that in 70 per cent of the di.ssections of the thyroid lobe 
the superior cardiac nerve was closely applied to tlie posterior sui’face 
of the lobes of the thyroid. In 20 per cent of the dissections of the 
thyroid lobes, the middle cardiac nerves were in apposition with the 
I>o.sterior surface of the lobe or the inferior thyroid vessels. They eon- 
olcded that this immediate relief of pain was due to injury to the 
'^"Perior and middle cardiac nerves and nerve plexuses on the posterior 
surface of the tliyroid gland and its vessels. The varialiility in tlie rcla- 
tionsliip of these nerves to the posterior surface of tlie lobe or its vessels 
^'oiTe.sponds to the appearance of the early relief of pain following the 
total removal of tlie thyroid gland. These observations, however, do 
"ot confonn with the investigatibns of Langley,'" Ranson,® and Ionesco,’'’ 

•i-s well as with others who strongl.v deny tlie presence of cardiosensory 
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failure was so predominantly obvious tliai it frequently masked the nn- 
derlyinir liypci-lhyroidism as the “complete relief of a complete dis-. 

could be obtained by thyroidectomy iji these patients. 
Christian-’^ was one. of the tirst to a))j)reciate the close relationship be- 
tween thyroid activity and cardiac di.sea.se and, in 1925, e.vprcssed the 
eoncepl, that ‘thyroid deficiency may be . . . a form of cardiac rc.st, that 
i.s advantafreons to the heart.’’ liicsman’’^* and Eoa.s and Shapiro"'’’ 
and other.s actually pcrfoi'mcd subtotal thyroidectomy in .some patients 
hnvinjf cardiac disca.se but not considered as havinfi thyroid disea.se. 
However, their rc.suits were di.sappointinfr and it was not until 1933 
that Blunifrart, Levine, and Berltu"' made their orijiinal proposal of 
total lliyroidectomy in the treatment of chronic nonthyrogenous heart 
di.sense. 


The rationale of total thyroidectomy in the treatment of cardiac dis- 
ease i.s based upon tAvo factor's; (1) a decrease in tissue metabolism 
eonsc(|uenl to the removal of thyroid secretions, and (2) an interruption 
ol cardiosensory imjuilses which is coirreident to the opeimtive removal 
of the thyroid and depends upon the anatomic I’clation.ship of the cerd- 
eal cai'diac nerves to the thyroid gland. In the normal ijjdividual the 
speed of blood llorv has been shomi by Blumgart and Weiss” to bo 
directly dependent upon tlie metabolic demands of the body. It is now 
a well-established fact that hyperactivity of the th.AToid gland results 
in incrca.scd ti.ssuc metabolism, and convei’scly, hyposccretion of the 
thyroid gland produces a diminished tissue metabolism. Blumgart and 
his cowoi’kers"'’’ showed that in thyrotoxicosis not 'associated with 
cardiac disease there was a commcirsurable increase in speed of blood 
flow, and convci’sely, in uncomirlicatcd myxedema there Avas a consider- 
able deerca.se in speed of blood floAv. BurAAcll, Smith, and Neighbors’'" 
and Grollman”^ .shoAved tiiat these clranges in velocity AA-ere generally 
in proportion to the chaAigcs in ba.sal metabolic rate and the changes 
in cardiac output. HoAVCver, it Avas observed that in cardiac insufficiency 
and in angina jiectoris this normal relationship bctAA'cen speed of blood 
floAv and metabolism no longer exists. In such instances, ca'Cii though 
the basal metabolic rate Avas normal, the blood floAv velocity Avas con- 
siderably decreased. Blumgart^ further demonstrated that “the veloc- 
ity of blood flow through the lungs parallels in general the degree of 
eirculatorv incompetence and as such provides an ob.iective and qiiab- 
tativc index of the circulation.” Blumgart and his a.ssoeiatc.s’’’''’ fur- 
ther .showed that this speed of blood flow in nncomplieafed myxedema 
was frciiueutly a.s slow as in conge-stivc failure when the metabolic rate 
was normal and there was no evidence of circulatory ° 

words, altliougb these patients liad a decreased speed ot blood oaa, 
their tissue metabolism Avas correspondingly diminished also. ins, 
.seemed reasonable to assnnic that it would be possible to icIicac a pa 
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in whom a diseased heart was incapable of delivering an adequate flow' 
of blood bj' correspondingly diminishing the metabolic demands. This 
could- be readily done by removing the thyroid w'hicli so influences 
tissue metabolism. 

In angina pectoris, a similar discrepancy was also found to exist be- 
tween tissue demands and blood supplj'.®^'"' Thus, if one considers an- 
gina pectoris as due to insufficient blood supply to the heart w'hen there 
is an increased demand upon the heart in exertion and emotion although 
the blood supply may be adequate during rest, presumably thyroidec- 
tomy would diminish this demand so that the previous flow through the 
coronaries is suffleient even during strain. 

The mechanism of relief of pain immediately after total th.yroidec- 
tomy is still controversial. Weinstein and others'^ made postoperative 
studies on 50 consecutive patients and found that 20 showmd early relief 
from pam. As a result of these studies, they were led to the conclusion 
that this early relief from pain was due to interruption of nerve im- 
pulses from the heart to the central nervous sj'stem and was evidently 
a coincidental division of cardiosensory fibers at the time of operation. 
The anatomical and clinical basis for this concept has been recently 
investigated by Weinstein and Hoff."'* They made observations on the 
immediate relief of hjqieresthesia and hyperalgesia of the chest during 
the operation and observed that in one patient immediate relief of muscle 
and periosteal hyperalgesia of the chest wall occurred after the severance 
of the inferior thyroid vessel. In the second patient immediate uni- 
lateral relief occurred after one lobe of the thyroid w'as shelled out of 
its bed. Imrnediate relief of hj'peralgesia occurred on the left side of 
Ihe chest after the second lobe of the thyroid gland w’as removed. In 
the third patient, the results of hemithj'roidectomj' and block of the 
stellate ganglion in h.yperalgesia of the chest were compared. In both 
cases there w'as loss of muscle and periosteal tenderne.ss of the chest. 
They also performed anatomic dissections on 10 fetuses and 6 adults, 
and noticed that in 70 per cent of the dissections of the thyroid lobe 
file superior cardiac nerve was closely applied to the posterior surface 
of the lobes of the thyroid. In 20 per cent of the dissections of the 
fliyroid lobes, the middle cardiac nerves w'ere in apposition w’ith the 
posterior surface of the lobe or the inferior thyroid vessels. They con- 
cluded that this immediate relief of pain was due to injury to the 
Joiperior and middle cardiac nerves and nerve plexuses on the posterior 
■iiirface of the thyroid gland and its vessels. The variability in the rela- 
fionship of these nerves to the posterior surface of the lobe or its vessels 
corresponds to the appearance of the early relief of pain following the 
fofal removal of the thyroid gland. These observations, however, do 
Hot conform with the investigatidns of Tjangley,’'* Ranson,’' and Ionesco, 

•IS well as with othei-s who strongly deny the prc.sc)iee of cardio.sensory 


SUIMIKUV 




ilfil'oi'oiK fil»«r.s ill flic .superior ciirdiac nerves. JJeeently, Jleiniiccker* 
luiH preseiiti'd some (‘videnee of eiirdio-sensory afterciil filmrs in llie supe- 
rior cardiue nerve. 


-As a result of tlieir sludies on l,lie iillered .seiusilivily to epinephrine, 
Levine and liis a.ssoeiatc.s''-- arc of the opinion tliat flic relief of pain 
innnedinlely foilowin-? fofal ffiyroidectoiny i.s due to a lc.s.sened .sensi- 
tivify (o epineplirine. Because angina! altacks eould he preeipilated by 
the .suheufaneous injection of adrenalin, tliey believe that, in flicse pa- 
tient. s there is an inerea.sed .seii.silivily to adrenalin. Following total 
fhyroideefoniy this adrenalin sensitivity disaiiiiearcd. Shambaugli and 
Cutler"' jirodueed angina iieeloris in dogs by fraction on the anterior 
descending branch of the left eorounry iwtory. Wliei'cus svhm'mimal 
traction jirodueed no evidence of discomfort, typical reaction to dis- 


comfort did occur after the dogs were also given intravcnon.s injection 
oi adrenalin., .Sawyer and Brown'-' jierformcd a group of c.sjierinienfs 
on cat.s whose hearts were denorvated. Adrenalin was injected before 
and after total thyroidectomy. Their e.'cjierimont.s dcrnoiKstrated that 
removal of the thyroid decrea.si'.s- the re.si)on.se of the denervatod heart 
to botli injected and .secreted adrenalin and that this i.s the result 
of a decreased .sensitivity of the heart tissue following the removal of 
the thyroid, Berard, Cutler, and Bijoan''" recently utilized the prin- 
ciple that an artificially created hyfioglycemia by the intravenons injec- 
tion of insulin elicit.s a eompen.satory hypenseeretion of adrcmilin in 
testing the thyroid adrenal relationship in totally thyroideefomized 
jiatieuts. They found no material changes in arterial tension, indicating 
no increa.se in the circulatory adrenalin. .Sehnitker, A^'an Eaalte, and 
Cutler"’ studied the rclaf ionshij) between the thyroid gland and the 
va.somotor ajipai'atus by making .skin temperature determinations on 
tiatients .subjected to total thyroidectomy before and after operation. 
Their results .showed that there was diminished vasomotor tone with 
i-elaxation of the .smaller blood vessels, most pronounced shortly after 


removal of the thyroid gland. On the other hand, Biseman, Gilligan. 
and Bluingart,’”’ as the rc.sult of their studies, were led to believe that 
there was no altered or diminished .sensitivity to epinephrine following 
total thyroidectomy. Thus, the exact mechanism of the relief of pam 
immediately after operation following total thyroidectomy remains yet 
nnsati.sfaetorily cxj^lained. 

During the ])ast four years, since Cutler and Sehnitker®-’ and Berlin’ 
independently jwrfornicd the first ablations of normal tliyroids for 
heart disease, a largo number of cases have been done and the results 
reported by numerous investigators, with a consequent better under- 
standing of the indications, limitations, and selection of eases, l ie 
proper evaluation of any new therapeutic j^roeednre is always difhcnlt.- 
because one must alway.s roly upon the jinblisbcd data. • 

advocates and oi'jginators of a method will he mast pioi e ni 
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Avi'itings, and their pardonable entlmsiasin may unwiltingly dull their 
critical .iudgnient. Even a casual survey of the literature reveals dis- 
tinct differences of opinion as to the value of this procedure. Such 
eminent surgeons as Clute,®'^ Keid,^" Trout,®’ and Jloore®® are not thor- 
oughly convinced of the soundness and justification of tlie operation. 
Lonrie®® critically questions tlie rationale and believes that “the harm 
tliat Avill be brought about by the spread of these operations will greatly 
outweigh tlic possible temporary benefits.” In order to form a fairer 
evaluation of the procedure, Parsons and Purks®“ tabulated data con- 
cerning all cases on whom the operation had been performed. The 
material was obtained from a fairly complete survey of the literature 
and from inquiries sent to various clinics throughout the country. 
Of 133 collected operations performed for angina pectoris, 71, or 55.46 
percent, showed excellent results; 36, or 28.12 per cent, w'ere moderately 
improved; 5, or 3.9 per cent, were slightly improved; and 15, or 12.5 
per cent, were classed as failures. The operative mortality was 3.75 
per cent. These results correspond fairly closely with those reported by 
Weeks®^ in a somewhat similar tabulation of 100 cases in which the 
operation had been done in 26 clinics. If the excellent results and mod- 
erately improved groups are considered together as satisfactory, it wnll 
be observed that 83.58 per cent showed good results in the series re- 
ported by Parsons and Purks,®® and 91.4 per cent in those collected by 
Weeks.®^ Thus, these statistics indicate that it is undeniably a dis- 
tinctly valuable procedure in relieving cardiac pain. Whetlier the pro- 
cedure prolongs life or not cannot be answered. It is admittedly a 
procedure attempting to relieve sj’mptoms and not to aifect cardiac 
pathology. 

There are certain disadvantages of the procedure that must be con- 
sidered in its proper evaluation. Total ablation of the thyroid is dif- 
ficult in any type of case, and in these patients who are admittedly poor 
I'islcs it w'ill cany a very definite mortality. There will also be a fairly 
high incidence of complications. In the collected series reported by 
Parsons and Purks,®® recurrent laryngeal injury occurred in 8.6 per cent 
and tetany in 10.3 per cent of the cases. Fortunately, this latter com- 
plication w'as of serious consequence in onl.y one instance. It must be 
I'cmembered, how'ever, that these complications have occurred in the 
Iiands of surgeons wdio possess a ivlatively Avide experience wdth thyroid 
surgery. 

-Another disadvantage of the procedure is the production of myx- 
edema, as it is, in trutli, the substitution of one disease for another. 
However, the conversion of a previously alert and active patient into 
the sluggish state associated with myxedema may be justified if it re- 
lieves tlie patient of agonizing and intractable pain. Although the un- 
desirable consequences of artificially induced myxedema can be alle- 
'■’nted to some extent b.v the proper administration of thju'oxin, in many 
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Jiflerent filxii's in llic suiieriov cardiac nerves. IJecciitly, Jleinbeeker* 
has jiresenlod .some ovideiieo of cardin.scii.sory afl’ercnt, fibers in the snpe- 
rioi' cardiac Jierve. 

As a resnlt of their studies on the altered sensitivity to epinephrine, 
Levine and liis assoeiatc.s”'. „ve of the ojnnion that tlie relief of pain 
immediately following total thyroidectomy is due to a lessened .sensi- 
li\if> to epinepiirine. Because anginal attacks could be precipitated by 
the subeiitnneons injection of adrenalin, they believe that in these pa- 
tients there is an increased .sensitivity to adrenalin. Following total 
thyroidectomy this adrenalin sensitivity di.sappcarcd. Shambaugh and 

** tu'oduccd angina pectoris in dogs by traction on the anterior 

descending branch of the left coroinny artery. Whei'cas .subminimal 
traction ])roduecd jio evidence of discomfort, typical reaction to dis- 
comfort did occur after the dogs were al.so given, intravenous injection 
of adi’cnalin., .Sawyei' and Brown’* performed a group of experiments 
on cats whose hearts wore denervated. Adrenalin was injected before 
and after total thyroidectomy. Their cxjieriments demonstrated that 
removal of the thyroid dccrea.sc.s the resjionse of the denervated heart 
to both injected and secreted adrenalin and that this is the result 
of a decreased sensitivity of the heart tissne following the removal of 
the thyroid. Bcrai'd. Cutler, and PijoaiC’ recently utilized the prin- 
ciple that an artificially created hypoglycemia by the intravenous injec- 
tion of insulin elicits a compensatory hypersecretion of adrenalin in 
tc.sting the thyroid adrenal relationship iji totally thyroidectomized 
patients. They found no material changes in arterial tension, indicating 
no increa.se in the circulatory adrenalin. Schnitker, Tan Faalte, and 
Cutler*' studied the relationship between the thyroid gland and tli'e 
vasomotor ai)i7aratns by Tuaking skin temj)erat\irc determinations on 
jjatients subjected to total thyroidectomy before and after operation. 
Their results .showed that there was diminished vasomotor tone with 
relaxation of the smaller blood vessels, most, pronounced shortly after 
removal of the thyroid gland. On the other hand, Riseman, Gilligah. 
and Blumgarl,*= as the result of their studies, were led to believe that 
there was no altei-ed or diminished sensitivity to epinephrine following 
total tliyroideclomy. Thus, the exact mcchauism of the relief of pam 
ijnmcdiatcly after operation following total thyroidectomy remains yet' 
unsatisfaotorily explained. 

During the past four years, since Cutler and Scliuitkew” and Berlin* 
independently performed the first ablations of normal tliyroids for 
heart disease, a large number of cases have been done and the resn ts 
reported bv numerous investigators, with a consequent better 
.standing of the indications, limitations, and selection of eases, the 
proper evaluation of any new thci-apeutie procedure is always difficnl , 
because one must alwa.vs rely upon the published data. Obviously t ic 
advocates and originator.s of a method will be most prolific in tlien 
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extreme care in dissection. Ti.e latter authors- advise removing each 

«'de of the patient because 
of tile fact that in their first few cases tliey injured two left recurrent 
nerves wJiile doing the procedure according to their previous custom of 
operating entirely from the right side. We-^ have also made a similar 
obsen ation and consider this a valuable suggestion. Berlin’- lias called 
attention to the variations in the anatomic relationship of the recurrent 
aiyngeal nerve. TJie fact that, in 10 per cent of the cases he studied, 
le recurrent laryngeal nerves partially penetrated the gland substance 
emphasizes the care that must be taken to visualize the nerve in order 
0 avoid Its injury while freeing the gland. Freedman’- advocates 
ciireet laryngoscopy after the removal of one lobe in order to determine 
inether a vocal cord has been paralyzed. In order to more readily 
mo 1 ize the lateral lobe.s, Berlin®^ advocates the transverse division of 
(lie infrahyoid group of muscles. 


n order to diminish the surgical hazards of total thyroidectomy, some 
mes igators have attempted to permanently lower the metabolic rate 
nl means. Heavy doses of roentgen irradiation ivere em- 

0 }e y Friedman and Blumgart’“* in some patients but were without 
oenelit^and the method was abandoned. More recently, Lyon and 
ced Friedman’®” have advocated a less radical surgical i^ro- 
of tb ^ performed and recommend ligation and division 

li r ^ ^^<3 inferior thyroid arteries. The former authors be- 

th'^ decreases the amount of blood entering the 

Jim , but also cuts off all stimuli from the sympathetic nervous 
**38 em to the gland. This procedure is sharply criticized by Blumgart®® 
not being a reliable substitute for total thyroidectomy, because the 
^^00 supply to the thyroid gland is derived, to an important degree, 
rom many vessels penetrating the posterior part. He ejuotes the investi- 
of Pine and Levenson,’®’ who, after removing the entire thja’oid 
? 3n of rabbits and then replacing the gland immediately in its former 
position, were unable to find any changes in the metabolic rate in ap- 
Fo-Vimatety 50 per cent of their animals. He believes that similar dif- 
ou ties apply to complete separation of the tliyroid gland from the 
aiitenomic nervous system. 


COEDATER.VE BLOOD SUPPLY 

An entirely new principle in the surgical treatment of coronary 
uombosis has been devised and advocated by Claude S. Beck.’®®- ’®® 
consists of an attempt to develop a collateral circulation 
J he production of a new blood supply to the heart by grafting tissues 
”> 0 tlie myocardium (Fig. 5). The rationale of this procedure is based 
poll the attempt to correct the decreased myocardial vascularity which 
^|‘vai-iably occurs with coronary sclerosis. It is a well-known fact that 
compensatory circulatory mechanisms of the heart are dreadfully 
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iii.slaiK'CK it Iiin.v oxtrcniely dimcnll, to find the o])liinuin dosage. It 
mns't he ro/iKonhered ffiaf, \dierea.s' tiiyroxin counteracts these effects 
of myxedema, in oi'der to obtain the full benefit of the operation the.se 
individuals inu.st be kept at a low ba.sal metabolic rale. TlurzthaP^ 
wisely calls attention to tiiis consideration. Adequate doses of thyroxin 
to obviate the effect.s of myxedema may cause the patient to suffer from 
angina, and a reduction of thyro.xin to relieve the angina may cause the 
ill effects of myxedema. 

tin(iue.stionably, tlic procedure has been inadvisedly performed in 
many instances, but with increasing e.xperienee the criteria for the 
selection of jjafients have become more rigid. Bhnngart"^ advises 
against the oj)cralion in the pre.scnee of rai)idly progre.ssive cardio- 
vascular di.scase, such as n>alignant hypertension or syj)hililic cardio- 
vascular disea.se. He agrees with Hej)burn’’* and Levine and other.s''’* 
that it is also unwise to oj)eralc upon jnilicnis wlio arc in the terminal 
stages of the di.sea.ses. Another eontraindicatio)i to operation is a low 
l)rcopcraf ive l)as;d mefabolie laite. Mixter, Blumgart, and Berlin'"’’ hesi- 
tate to operate uj)on fliosc patients in whom the ])i’copDrative basal 
metabolic rate is below 15 j)er cent and consider a ba.sal metabolic rate 
of 20 ])er cent or more a definite eontraindieation to ojmration. The 
lU‘ 0 .senee of a recent coronary occlusion, renal insufficiency, active infec- 
tion, such as broncliicclasis, lung ab.sce.ss, and active rheumatic involve- 
ment, arc further contra indication.s to o])eration. 'Wolfcrth'’' is of the 
opinion that the operation should not be j)cj’fonncd in jjalients who do 
not respond to medical tlicivapy. 

Although no attempts uill be made here to give a detailed technical 
discussion of total exfiri)ation of the noi’mal thyi'oid gland, there are 
certain aspects of the feclinique which demand con.siderntion. The pro- 
cedure is not one that can be undertaken lightly and .should never be 
j)crformcd b.v one who is not thorovghly familiar with the normal anat- 
omy of tJic thyj’oid gland and its j-elalionshi]) to the surrounding struc- 
tures as well as with the variations which may occur. 

The type of anesthetic employed is of eonsidoi’able importance as has 
been emphasized by Mixter and others,'"’’ Berlin,'"' Cutler and cowork- 
ora,'''’ and others. These surgeons who liavo had considerable expe- 
rience with the procedure insist upon the use of local analgesia. Al- 
tliough they employed general ancstbesia in their earlier cases, they 
found that it proved far less .satisfactory as it abolished the cough reflex 
and thus inei’cased the danger of pubnonar.v complications. Houc\ei, 
Itrurtagh'"'’ still prefers general anesfliesia because it obviates mental 
anxiety and avoids tlie use of adrenalin wbieb may induce an attack 
of angina. Cutler and others'"’ also consider local analgesia more de- 
sirable because it permits easier determination of injury to the recur- 
rent laryngeal nerve during the operation. Avoidance of injury o 
i-eeurrent laiyngeal nerves and of the jiarathyroid glands necessi a es 
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three weeks anastomoses between the grafts and the heart could be 
demonstrated. These anastomoses were demonstrated”-* by the presence 
in the myoeardinm of a dye previously introduced by way of the graft 
and also by injecting a solution of barium sulphate"” into a coronary 

artery and tracing the location of the solution in the chest by roentgeno- 
grams. ° 

In another interesting group of experiments it was found that the 
laseular graft could act as a protective measure against sudden com- 
plete ocelusion of one of the coronary arteries.""® Of ten normal dogs 
m which the coronary artery was ligated, 7, or 70 per cent, died within 
a very short time. In 12 dogs in which a collateral vascular bed had 
been previously developed, ligation of the coronary artery produced 
death in only 4, or 33.3 per cent. In another group of experiments it 
"as found that after giving the heart a collateral vascular bed it was 
possible to completely occlude the right and botli major brandies of 
I'e left coronary artery by doing the occlusion in four or hvc stages, 
n this manner the only, blood supply to the myocardium from tlie 
coronary was from the small septal branch which comes off above the 
nfnrcation of the left main stem. In another group of experiments, 
cck and his coworkers showed the importance of an equal distribution 
of blood to the myocardium. If the right and both major brandies of 
>6 left coronary arteries were occluded to about one-tliird of their 
cross-section in one stage, the animals would recover. On the other 
'oni , if the four or five peripheral branches of the coronary artery 
01 er the apex of the left ventricle were completely ligated in one stage, 
ventricular fibrillation always developed. It can be readily observed 
t at the total coronary blood flow in the former group of experiments 
’s considerably less than in the latter, yet it was in the latter group 
' 0 . a fatal termination always occurred. Beck and his collaborators 
3c lc^e that the significance of these experiments is the extreme impor- 
ance of the maintenance of uniform distribution of blood flow. These 
iinestigators believe that a collateral vascular bed effects an eciual dis- 
ci nition of blood to the myocardium hy transporting blood from extra- 
cntdiac sources into the myoeardinm and from one part of the heart 
"lere the circulation is good to another part of tlie lieart where the 
ciieulation is deficient. 

Emboldened by these propitious experimental investigations, Beck 
and his eollahorators""® attempted their application in eases with coro- 
’'aiy sclerosis, and it was done in collaboration with their cardiologist, 

’• Harold Feil. The operation was performed for the first time on a 
Patient with coronary sclerosis on Februaiy 13, 3935. This patient was 
‘■v "lute male laborer, twenty-eight years of age, who had typical snb- 
^Icrual pain of two years’ duration and was finally forced to give up his 
woik. Tlie patient made an excellent recovery from the operation and 
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)niulc(iiiuU>. 'J'lii.s is due to the })eeiiliar niiiifomie !nmti-r«„,ent of the 
vascular supply of the aiyocnrdiiin.. The inyocardiinn has only two 
coronary arteries. When one of these arteries ])ocome.s oeehided, coin- 
I)cnsalory adjustnicjils arc made eithei- throii"h the other artery, hy 
way of the thehesian channel.s, or tlirourrh the anastomoses with’ the 
aorta which e.xisl in the fat at the ba.s-c of the iieart. Such compensatory 
medmnisms are obviously inadeauate as afte.sted by the fearful mor- 
tality in coronary disease. Thus, it l)ecomes ap]>arent that the addition 
of othei- anastomotic channel.s to the heart itii-rht change the previously 
inadcfiuatc eompen.salory meelianism to one that is adequate. It was 
with such reasoning that Beck"" began liis c.\periments in Februarv 
3932. 



Flgr. i1.— Diagrammatic representation of method of incrcaslntr collateral blood 
supply to the heart according’ to Deck's procedure. The pectoral muscle is used as a 
pedicle graft with one poi'tlon of it attnclied to tiie right ventricle and anotlici* 
portion to the left ventricle. 


Altliougb this investigator fully appreciated tbe Herculean task con- 
fronting him, there were two facts rvhich suggested the feasibility of this 
jn-oeedure. Hudson and others’" demonstrated the presence of blood 
vessels in the fat at the base of the heart anastomosing the coronary 
system with branches of the aorta; and Moritz, Hudson, and Orgain”= 
established the existence of blood vessels in ])ericardial adhesions. Fur- 
ther experimentation was then necessary in ovdev to determine; (1) 
whether it was possible to deliberately produce these anastomotic chan- 
nels, and (2) wliether tliey could serve a functional purpose. 

Beck"^ and his coworkers first produced a collateral vascular bed by 
destroying tlie mesotlielial envelope around the heart by roughening the 
lining of the parietal pericardium and the ej)ieardium. Various tissues, 
such as fibrous pericardiuiu, pericardial fat, pedicle gzafts of pectoia 
muscle, and omentum, wore used for the now vascular bed and uithiu 
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Graph IV. — Comparison of the results obtained by three methods of treatment in 
cpronarj' arterj' disease and cardiac pain. The figures on paravertebral alcohol 
piock arc based upon 68 cases reported by Whitc^ and Marvin^®; those on thyroidec- 
u results obtained in a series collected by Parsons and Purks,^ and the 

results on collateral blood supply were reported by Beck.'*'’ 
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— I^iasrammatic representation of therapeutic procedures indicated in 
arious types of coronary disease. A represents a normal heart with normal muscula- 
ana vascular supply. The thickness of the arrows represents normal degrees 
a tho''”' of sensory cardiac inneiwation. B represents the type of case in which 
fooniPeutic attack upon the sympathetic nervous system is indicated (1) cases 
. iihich there is increased cardiosensory' and motor sympathetic innervaWon which 
associated with vasoconstriction and considerable pain: (2) cases in which there 
flbrosclero tic myocardial changes indicative of advanced cardiac disease 
,oh contraindicates more formidable procedures. C represents type of cardiac 
esion in whicli thvroidectomv is Indicated. There is some fibrosis of the cardiac 
ausculature and occlusion of coronaries, which is due to thrombosis rather than to 
'asoconstriction. These patients have an angina of effort rather tlian emotion as in 
There is also an increase in tlie eardiosensory; innervation. £1 represents the type 
case in which collntpr-il blood supply' is indicated. The cardiac musculature is 
"file Involved, and the tlirombosis and occlusion of the coronaries are not extensive. 
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for the pasf year iias hacii employed as ii f;avdenev, doiiif' lliu work of 
a man in good licalth. He has no iniin and takes no drugs. 

In lii.s most roconl eoimnunication, Beck”" states that, Jie lias per- 
formed llio o])eratioii upon 16 patienl.s, willi a mortality of 50 per cent. 
Tliis is nndeniahly a friglitfiifiy high mortality and may appear almost 
unwarranted. However, in justification, the author .states that this 
was an extremely had grou]) of patients with advanced .stages of coro- 
na?'y sclerosis. They Averc iialicnis avIio had previously concluded that 
there Avas nothing to ri.sk hccau.se life Avitliout improA’cment Avas not 
AAorfliAAhilc. However, tiie autiioi* Iccls that this mortality must neces- 
sarily be reduced in order to make the operation practical. He is of 
the opinion that this can be aecompli.shed; first, by a careful selection of 
patients who do not have a too far advaiAced coronary sclerosis, and 
second, by reducing the magnitude of the operation. The latter factor, 
he bclicA’cs, has already been aceoinjilished to sonic extent, as is dis- 
cussed bcloAv in a consideration of the teclmiqnc. In the last 5 patients 
in Avhom this Avas done, tiicrc AA’crc no operative deaths. In his con- 
cluding remarks, (he author opines that in general the results seem 
snfiicicntiy good to encourage further development of the subject. lie. 
considers this jirooednrc a direct attack upon tlic coronary sclerosi.s Avitli 
the ])nrpo.se of giving the myocardium additional blood .supjdy, and 
(liiis preserving the heart function. Its concern Avith angina pectoris 
is only secondary. However, ii\ those )Aaticnt.s Avho survived there Avas 
complete relief of pain in several, and in tlic remaining there Avas marked 
relief of pain. There aaus also an apparent increase in the functional 
capacity of the heart. 

The technical procedure consists of grafting part of the pectoral mus- 
cle upon the myocardium. Tlic skin incision is made transversely over 
the prccordiura, and the pectoral muscles are separated from the chest 
Avail by hlnnt dissection. Whereas originally Beck employed a bilateral 
approach to tlic heart by the removal of Iavo costal cartilages on each 
side of the sternum, he has since simplified it and utilizes a unilateral 
apjn'oach. The pectoral muscle is transected laterally about four inches 
from the sternum to make a graft Avitli the pedicle attached along the 
sternal margin. The fifth and sixth costal cartilages are rcmoA'cd, care 
being taken to avoid injury to the mammary vessels, and the parietal 
pericardium is opened. By means of a Imrr the lining of the parietal 
pericardium and epicardium is roughened. The author states that they 
liave attempted to avoid such trauma to the epicardium because it ini- 
tiates extrasystole, and refers to the obseiwations of Mantz,”‘ avIio fouiul 
that the application of cocaine directly to the surface of the heart avi 
block these impulses. He states also that in several of the patients 
powdered beef bone was placed in the pericardial cavity for the purpose 
of producing a Ioav grade foreign body reaction. The mtisele gra is 
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suited for the collateral blood supply method are reiiresented in Fig. 6 D. 
The cardiac musculature is little involved, and the thrombosis and occlu- 
sion of the coronaries are not extensive. 
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divided into two parfs by incising paraliei with ils tibers along the 
lower margin of tiie third rib, and the uj)per ])art of the graft is ])laeed 
beneath the sternum to the right ventricle, while the lower is applied 
to the left ventricle. Tlie pericardial cavity is then left widely open so 
that the adjacent, vascularized tissues arc in contact with the anterior 
a.spcet of the liearl. 

Ihc thiee main metbod.s oi attack in the surgical treatment of coro- 
nary artery disease and cardiac pain have been considered and discussed. 
Obviously, the enthusiastic advocates of each method will paint a glow- 
ing picture of the advantages of their method and will have a iiardonable 
tendency to' dim their disadvantages. Thus, a proper evaluation may be 
extremely difficult. Proi)a!)ly each method has its appropriate place 
in the treatment of this inpiorlanl disorder, and a critical analysis may 
aid us in determining which type of patient is best suited for each 
method. 

If an attempt be made to compare the advantages and disadvantages 
of the three methods from the standpoint of successful results and 
mortality, the gra])hic illustration (Graph IV) reveals that thyroidec- 
tomy has a slight advantage over paravertebral alcohol block and that 
both have a marked advantage over collatei'al lilood supply. On the 
otlier liand, the mortality from paravertebral alcohol block is practically 
negligible with thyroidectomy liaving a mortality two and a half times 
as high. The mortality of 50 per cent in the collateral blood supply 
method makes it undeniably a formidable procedure. 

Because these three surgical methods of attack have dift’ereut rational 
bases and because coronary artery disease and cardiac pain vary in 
their pathologic physiologies, it may he possible to indicate in which 
type of jiatient each method may be most .suitable. We have attempted 
to illustrate this diagrammatically (Fig. C). Pig. 6 A represents a normal 
heart with normal musculature and vascular supply. The thickness of 
the arrows represents normal degrees of motor and of sensory cardiac 
innervation. In comparison to tliis, Pig. 6 B represents the tj'pe of 
ease in wliich a therapeutic attack upon (he sympathetic nervous system 
is indicated: (1) eases in whicii there is increased cardiosensory and 
motor s.vmpatlictic innervation which is associated with vasoconstriction 
and considerable pain; (2) cases in which there is marked fibroselcrotic 
myocardial change indicative of advanced cardiac disease which con- 
traindicates more formidable procedures. Pig. 6 G represents type of 
cardiac lesion in which thyroidectomy is indicated. TJiere is some fibrosis 
of the cardiac musculature and occlusion of coronaries, wliiclt is due to 
tlirombosis rather than to vasoconstriction. Tliesc patients have an 
angina of effort rather than emotion as in B. There is also an increase 
in the cardioscnsoiy innervation. The patients who ai’e probably best 
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bundles. A large dressing is applied, open drainage is maintained, but no drain- 
age tubes are inserted at the time of operation. The patient rests on Hs back 
in a semisitting position. On the third day Penrose drains are inserted. The 
operation is recommended by the author because of its simplicity, the adequacy 
of drainage, and the almost total absence of sucking in the thoracotomy wound. 

Dr. Harold Neuhof, of New York City, has employed free transplants of fat for 
the closure of pulmonary cavities remaining after the evacuation of destructive 
suppurative lesions. These cavities may range in size from very small defects 
to a lattice lung occupying much of a lobe. Thej' are featured by bronchial 
fistulas, and if they do not heal spontaneously, they may be simple and easy of 
solution, or they may be difficult and complicated. The free transplant of fat has 
been emploj-ed in seventeen eases and was successful in eleven. The author 
admits that the use of free fat transplants, in the presence of infection, is a viola- 
tion of principles of tissue transplantation that have been laid down in the past, 
but he advocated the method on the basis of clinical trial. The mechanism of 
healing of the cavities following the use of fat transplants is not as yet clearly 
understood. 

Dr. Harry C. Ballon and Dr. Alton Goldbloom, of Montreal, reported on their 
experiences with prontylin and prontosil in the treatment of hemol 5 'tic strepto- 
coccus infections of the lung, pleura, and chest wall. The drugs were adminis- 
tered orally and intramuscularly. Intravenous administration was formerly used 
but has been discontinued. The oral dosage has been limited to sixty grains per 
day. The authors conclude that the dj’es possess definite chemotherapeutic prop- 
erties in the presence of acute and chronic infections due to the hemolytic strep- 
tococcus. Case reports were presented and a particularly striking result occurred 
in an apparently hopeless infection of the pleura, che.st wall, and ribs complicat- 
ing scarlet fever. 

Dr, D. A. Wood and Dr. Leo Eloesser, of San Francisco, discussed the role of 
the dual pulmonary circulation in various pathologic conditions of the lungs. 
They reviewed the literature on the subject and presented a study based upon 
seventy-two injections of specimens. The authors conclude that increase in 
bronchial circulations occurs in (a) hj’pertrophie processes in pulmonary pa- 
renchyma; (b) obstructive lesions, pulmonary and cardiac, sclerotic, congestive, 
etc; (c) inflammatory lesions, chronic and acute; pulmonary, cardiac, and mixed; 
(d) processes of debatable etiology, emphysema, asthma, etc.; and (e) congenital 
anomalies. They found that dilatation of the bronchial artery occurs in primary 
pulmonary malignancy but not in metastatic tumors of the lungs. Hemorrhage 
occurs in primary neoplasms, but not in secondary. In ligation to control hemor- 
rhage it may be necessary to occlude both the pulmonary and bronchial vessels. 
In such an instance a ligature is placed around the entire hilum, but not suffi- 
ciently tight to occlude the bronchus. 

Dr. William S. McCann and Dr. Nolan L. Kaltreider, of Rochester, New York, 
reported on the effect of thoracoplasty on the pathologic physiology of respiration. 
They made measurements of the total pulmonary capacity and its subdivisions in 
chronic cases of pulmonary tuberculosis treated by thoracoplasty. In addition 
rocntgcnographic studies were made; the gaseous content of the arterial blood 
was determined. The venous pressure and blood velocity were mea.sured and in 
six instances respiratory response during exorcise was determined. These measure- 
ments wore made from 7 to 127 months after operation. They found that 
fhorncoplasty caused a marked reduction in total and vital capacity, the diminu- 
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OF THE TWIDNTIETH ANNUAL MEETING OP THE 
AJIERTCAN ASSOCIATION FOR THORACIC SURGERY, 
SARANAC LAKE, N. Y., JLVY 31, JUNE 1 AND 2, 1937 

HKRiirKT A. M.D., Minn'kapolis, Mink. 

(From Ihr J}cimrlmf-nt of Surprni, University of Minnesota) 

' j ID', oiitstiiniliiin fonturc of llic meetings wiis iin iiddress by Professor Hans C. 

Jacobaeus, of Stockliolm, Sweden, on Bronchospirometry and Its Hse in De- 
tennlning Indications for Thoracoplasty in Bilateral Pulmonary Tuberculosis. 
.Tncobnetis lias devi.sod a double-barrel bronchoscope with which he can occlude 
the trachea and the right main-stem bronchus in such a manner as to provide 
.separate channels of breathing for each lung. Recordings arc made on two 
spirometens, one for each lung, so that the amplitude of respiration, the oxygen 
intake, the carbon dioxide output, minute ventilation, ventilation equivalent, and 
vital capacity of the two lungs may bo compared. The functional test of the 
lungs obtained in this manner often gives one information not determined by 
x-ray examination or by any other method. No serious accidents have attended 
the Use of this method. 

Jacobaeus concluded from his bronchospirometry studies that pneumothorax in 
many instances, although it reduces the vital capacity, does not materially alter 
the efficiency of the lung in oxygenating blood. He found that in some instances 
the lung for which thoracoplasty was proposed was carrying the greater share 
of the respiratory load, rrcquently the apparently hcaltliy lower lobe which one 
attempts to preserve in performing thoracoplasty has verj- little functional 
value. In addition to its use in pulmonary tuberculosis, the method was employed 
in a study of cases of bronchiectasis and lung cyst. 

Experiments were also carried out in which one bronchus was obstructed, or in 
which one lung was required to breathe nitrogen. In these cases it was found 
that the unobstructed lung takes over the function of both. 

The pre.sidential address was given by Dr. Leo Eloesser, of San Francisco, on 
bronchostenotic cavities and other closed foci of tuberculous suppuration in the 
lung. In this address the many phases of the subject were considered, somewhat 
in detail; illustrative cases w’ere descrihed in which contrast media had been 
injected through external openings. One of the important conclusions was that 
the obstruction of a bronciius to a tubcrculon.s cavity is not necessarily heneficml 
as is often assumed, but that it may be liarmful due to the blockage of drainage 
of a suppurative process. 

Dr. Frank S. Dolley, of Los Angele.s, read a paper on the treatment of ruptured 
lung abscess. Ho treats massive pyopneumothorax following sudden rupture 
of a lung abscess by complete and immediate drainage of the empyema cavity. 

A large thoracotomy is provided by resection of ribs and excision of intcrco. 
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pneumonectomy. Studies were made upon a Utter of six puppies. Adult dogs 
were also studied. Three of the puppies were pneumonectomized at the age of 
one month (the entire left lung being removed); the remaining three animals 
were kept as controls. Six months after pneumonectomy, all of the animals were 
subjected to strain experiments. The.se consisted of treadmill tests, anoxemia 
tests, and lung volume determinations. Observations were repeated at monthly 
intervals throughout the growth period. The authors concluded that true hyper- 
trophy of the lung, rather than emphysema occurred in the ■ young subjects. 
Furthermore, the younger the srrbject, the less was the respiratory embarrassment 
after pneumonectomy. 

Dr. William H. Stewart and Dr. F. H. Ghiselin, of New York City, gave a 
beautiful demonstration of cind fluorographic studies of thoracic diseases. By 
cine fluorograph3’ is meant the making of a motion picture record of the image 
seen on the fluoroscopic screen. The difficulties surrounding this procedure have 
been greatlj' lessened bj' new developments in apparatus. Advantages of the 
method are that moving organs may be intensively studied at leisure as long as 
desired without undue exposure of the patient or the operator to the x-ray. It 
is relativelj' inexpensive and uncomplieated and furnishes a good librarj’ for 
teaching purposes. It is especiallj- valuable in all lesions above the diaphragm. 
In this demonstration the film showing the pulsation of an aortic aneurysm and 
another showing the movement of lipiodol in a case of bronchieetasis were par- 
ticularly dramatic. 

Dr. Harold Brunn and Dr. H. B. Stephens, of San Francisco, gave a report of 
the successful removal of a carcinoma of the esophagus, together with a review 
of the cases treated at the Universitj' of California Hospital. The patient suf- 
fered from a moderatel3' advanced carcinoma involving the midesophagus. The 
technique of Torek was emplo3'ed. The value of preoperative pneumothorax, posi- 
tive pressure, intratracheal anesthesia, and the prevention of a contralateral 
pneumothorax were stressed. The patient made a successful operative recovery. 

Dr. Herman J. Moersch, of Kochester, Minn., discussed the successful treat- 
ment of carcinoma of the esophagus b3' means of surgical diatherm3’’. A case 
of squamous cell carcinoma of the esophagus affecting a man sixty-eight years 
old was reported. The growth was destro3'ed by moans of surgical diathermy 
in 1935 . The patient is alive and -well, with no evidence of local or metastatic 
recurrence of the growth, able to eat ever3d;hing without difficulty and has gained 
twent3'-one pounds. 

Dr. Stuart W. Harrington, of Eochcster, Minn., presented a moving picture 
demonstration of the management of teratoid tumors of the chest. He stressed 
again the value of the posterior incision in removing the majority of these 
teratoid tumors. Ho also emphasized the importance of earh' removal partl3’ 
because of the fact that some of these tumors become malignant. 

Dr. C. S. Beck, Dr. F. B. Mautz, and Dr. A. B. Moritz, of Cleveland, discussed 
the augmentation of collateral coronar3' circulation bv* oper.ation. In the normal 
heart abundant anastomoses exist between the major branches of the coronar3’ 
arteries and extracoronar5* arteries. There is considerable natural variation 
in the degree of such anastomosis, but funetionalh' the coronar3’ arteries are 
end arteries. As a result of chronic progressive obstruction of coronary arteries 
the intcrcoronar3- and extracoronar3- anastomoses enlarge. S3-mptoms of coronary 
di.soase are interpreted as failure of collateral blood supph' to compensate for the 
disease. The Beck operation is designed to improve the collateral coronar3* 
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tioii Ijeing rciughlj' jiroportional to tlic luimber of ribs rcsoctoil. The reduction 
ill the niidciipncity and tiio residual volume were less rnnrhed for the other 
capacities, resulting in high nonnnl values for tlic relative values. The ability 
to expand the chest in patients with thoracoplnstj- was greatly diminished. Its 
usual interference with the che.st cage re.snlt in n slight or moderate ano.remia. 
In .spite of the presence of arterial anoxemia, no evidence of polycythemia was 
found. Tho vnine for the venous pressure was .slightly elevated hut was not 
abnormally high. In about lialf the patients the rmlocity of the blood was sHghtlv 
delayed. During niodcrato physical exertion patients with thoracoplasty opera- 
tions Iiad a rapid and shallow' type of breathing compared w'ith normal individ- 
uahs. TJie expression "total ventilation” wa.s abnormally high, and nil hut one 
patient complained of dyspnea on moderate exertion. Tho pulmonary reserve 
was reduced in all ca.ses. Definite correlation existed between the degree of 
disability and the reduction in the vital cnpacity and the pulmonary reserve and 
the increase in the expression total ventilation. The authors conclude that 
thorncopla.sty is more disabling than pncumotliorax for the amount of lung 
collapsed. 


Dr. Kicliard H. Ovcrholt and Dr. John S. Harter, of Boston, reported on further 
observation on tho lung volume after thorncopinsfy. They found that thora- 
coplasty results ill an irreversihle and perinnnont nlteration of the volume of 
the thorax. Dung volume and vital capacity determinations were made in a 
series of seventy-two thoracoplasty subjects. Onc-lialf of them have now been 
rcstudied six to eighteen months after completion of the operation. Tho results 
show alteration in the lung volume in both directions. Increase in the volume of 
the lung after operation was sometimes found to he ns high ns 24 per cent above 
the preoperative readings. The majority of cases showed a slight decrease in 
lung volume. The vital capacity in all cases showed a decrease of S to 30 per- 
cent. The study .suggests that the more nearly the operation approaches the ideal, 
i.e., selective collapse with preservation of functioning basal portions, tho less 
change there is in the re.spiratory reserve. 


Dr. Adrian Dambert, Dr. frank Berry, Dr. W. Dickinson, Dr. J. Eichards, and 
Dr. Andre Coumand, of New York City, discussed tbe methods for estimating 
pulmonary and circulatory capacity. Mechanics of breathing were studied by the 
use of re.spirntory tracings, lung volume and maximum capacity determinations, 
as well as by tlie more common methods of fluoroscopy, x-rays, and external chest 
measurements. Respiratory gas exchange was estimated by gasometric motbods, 
analysis of expired air and of the arterial blood gases. Circulatory mechanics 
were studied by measurement of circulation time, venous and arterial blood pres- 
sures, and bv tbe response of these and of the vital capacity to intravenous 
saline injection. In order to test the efficiency of breathing, the adequacy of 
tho gas exchange, and the circulatory adjustments in changing physiologic con- 
ditions, those measurements were carried out at rest, during one minute 
moderate exercise and during the period of recovery from exorcise. It wm 
found in these studic.s that ventilation may be reduced in emphysema or en 
the volume of the lung is increased. Dlustrativo clinical cases were presented. 


Dr B. H. Carter and Dr. J. J- Longacre, of Cincinnati, reported a study of 
changes in cardiorespiratory physiology following total 

developing animals. The purpose of the paper was to determrno he deg^e^^ 

compensatory return of function in young pneumoneotomized animals a 

trast this degree of return of function with that m adult animals following 
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6fictGriu wiis dGcrGEiscd. It "wus txlso found tUnt tKo opcmtoT uud l\is o.smstu.ut 
are carriers of Staphylococcus aureus in man}' instances, and that the gauze mask 
affords little protection. The author compared the results obtained in l.U) 
thoracoplasties performed without sterilization of the air in the operative held 
with 100 similar operations performed in a field of sterilized air. The number 
of infections was reduced, the severity of infection, and the postoperative tem- 
perature elevations and durations were ahso reduced, and the general reaction 
of the patient was less when this method of sterilization was employed. 

Dr. H. E. Decker, of Pittsburgh, reported on his experience with collapse 
therapy for pulmonary tuberculosis in the fifth and sixth decades. Of 200 pa- 
tients in this series, 20 per cent were well and able to do some work, 25 per cent 
were improved, 2.5 per cent were unimproved, and 30 per cent were dead. The 
author found that the older patients do fairly well with plirenic nerve operations, 
closure of cavities occurring in 15 per cent. The beneficial re.sults from phrenic 
nerve operations are in direct proportion to the extent of rise in the diaphragm. 

Pneumothorax was less successful in younger patients. One reason for this 
is that a larger percentage have adhesive pleuritis, and here again there is a 
greater reduction in the vital capacitj-. Patients in this age group, however, 
should be treated vigorously bj" pneumothorax, but pneumothorax should be dis- 
continued soon if collapse is unsatisfactory. The extent and duration of pneumo- 
thorax are important factors in the succe.ss of treatment. 

One of the points particularly stressed in this report was the high mortality 
(27 per cent), in the thoracoplasty cases. 

Dr. Owen H. Wangensteen, Dr. H. A. Carlson, and Dr. Warner T. Bowers, of 
Minneapolis, reported on partial thoracoplasty for pulmonary tuberculosis with a sug- 
gested plan of operation, including preliminary anterior chondrocostectomy, together 
with a review of the results. In the scries of eases .reported a preliminary anterior 
chondrocostectomy was performed which permitted removal of the upper three or four 
costal cartilages, together with a short segment of rib. About ten days later 
the upper-stage posterior operation is performed at which time the upper three 
ribs are completely removed. The complete excision of the ribs is greatly facili- 
tated bj' the preliminary anterior chondrocostectomy. Additional operations are 
performed subsequentlj’ as required in the individual cases. Forty-seven patients 
operated upon in this manner were reported. There were two deaths in this 
series, but no deaths occurred after the upper-stage operation. Ten of the 
patients, in addition, had the extrafaseial apicolysis described by Semb. Patients 
wore followed six months to three years after operation. More than half of the 
patients had both closure of cavity and negative sputum at this time. 

Dr. B. P. Potter, of Secaucus, K. J., discussed the management of the exces- 
sively mobile media.stinum in the .surgical collapse of tuberculous pulmonary 
cavities. This paper dealt with a study of sixty patients in whom the mediastinum 
was fixed by artificial methods cither during the course of pneumothorax or prior 
to thoracoplasty. The studies have been conducted for the past five years, aud 
there has been n follow-up of from two to five years. The author believes that 
shifting of the mediastinum is a factor in the spread to tiie opposite lung. Shifting 
of the mediastinum nlso resulted in dy.spnca, tachycardia, weight loss, and gastro- 
intestinal complaints. Fixing of the mediastinum diminishes the risk of thoraco- 
plasty. Methods that have been employed for fixing the mediastinum consisted 
of injecting gomcnol, 2 to 5 per cent, in amounts varying from 10 to 15 c.c.; 
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c.rn.hili,... in vorotmry Ahiiusu. The nieclianisins l,y wl.ieh Ihin i,my occnr are.- 
1. Development of new intcrcoroniiry nnastoiuoses to aid in the rcdistritnitioii 
of I.lood in the my(,ear<linm. 2. Development of new extracoronarv unnston.o..e« 
to increa.-^o (ho total hiood .supply of the heart. 3. Inerea.so in caliber of o-vistins 
intorcoronary and o.vtraeoronap- nna.stomo.scs by hyperemia and ti.ssuo reaction. 

Dr. Alfred Blalock and Dr. Sanford E. Levy, of Nashville, Tcnn., gave a paper 
on tnhorculous constrictive pericarditis with a report of cases treated by peri- 
cardectomy. Nineteen patients with chronie constrictive pericarditis were studied. 
The disease was believed to be tiibcrcuJoii.s i« oriffin in 3G patieiitu and was proved 
to 1)0 tuborculou.s in ,13. Pcricardoctoniy was performed in 12 of the li) patients; 
of these, 8 were proved to be tuberculoii.s. The authors reported that of the 
patients with tuberculous pericarditis treated by pericardectomy, the early results 
were good. 

Dr. Ralph Adams and Dr. Edward D. Churchill, of Bo.ston, reported six cases 
of the syndrome situ.s iiivor.su.s, bronchiccta.sis iind chronic .sinusitis. The fre- 
quency with which thi.s association occurs in the liospital population is entirely 
beyond the po.ssibility of more chance. EmbrvoIo"ic theories ns to the cause of 
.situ.s invor-sii.s suppest that the bronchiectasis may be due to associated mal- 
dcvolopmont. 

Dr. E. C. Drash, of Univer.sity, Va., gave a paper on an apprnis.il of closed 
intrapleural pneunionoh-.«i.s in pulmoiiarj' luI»ercuiosis. The report wa.s based 
on a .scries of more thnn two lumdred pcr.sonal cases and a survey of the litera- 
ture. He stressed the importance of waiting until tliere is a fairly stable intra- 
pleural pressure, usually requiring at Ica.st three months. The results were much 
the same as those that have been reported elsewhere. The author included among 
his complications several casc.s of tuberculous empyemn occurring several months 
after the operation. 

Dr. William E. Rienhoff, Jr., of Baltimore, described a two-stage operation for 
total pneumonectomy domonstratiiig a new technique for closure of the bronchus. 
In the first stage, through an anterior inci.sion, the pulmonar\- artery is ligated; 
at the second stage, the pneumonectomy i.s completed. Emphasis was placed upon 
the dissection of the lympliatic glands. The author clo.sed the bronchus by n new 
method. In this method n dap, prepared from the membranous portion of the 
bronchus, is folded over and sutured to the edges of the bronchial .stump. This 
method may also I)e applied in the removal of the lower portion of the trachea. 

In the discussion that followed. Dr. B. D. Cburchill presented arguments for the 
employment of lobectomy rather than total pneumonectomy for carcinoma. It 
was his belief that if carcinoma has already invaded the mediastinal nodes, even 
total pneumonectomy is futile. He, therefore, recommended that whenever the 
tumor appears to bo limited to one lobe, lobectomy .should be performed rather 
than risk the liigher mortality of pneumonectomy. The question of thoracoplasty 
following total pueumonectomy was also discus.sed by Dr. Rienhoff and by Dr. 
Evarts Graham, and they both appeared to be of the opinion that thoracoplasty 
to obliterate the pleural cavity on the oporated side is a desirable procedure. 

Dr, Beryl Hart, of Durham, K. C., reported further on his experience with 
sterilization of the air in the operative region with bactericidal radiant enorgw 
A study made to determine the number of bacteria in the .air in the operating 
room demonstrated that after sterilization by ultraviolet light the number of 
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in the Treatment of Intestinal Tuberculosis, by Dr. Mack McConkey; The 
phatics of the Pleura in Relation to Cold Abscesses of the Chest Wall, by Dr. 
Hugh E. Burke; Immediate and Late Results of Hygienic-Dietetic Treatment of 
Pulmonary Tuberculosis, bj’ Dr. Homer N. Sampson and Dr. Fred H. Heise; 
Venous Pressure in Collapse Therapy and Other Complications of Pulmonary Tu- 
berculosis, by Dr. John Steidl. 


REVIEW OP THE ANNUAL MEETING OP THE AMERICAN 
ASSOCIATION FOR THE STUDY OP GOITER, DETROIT, MICH., 
JUNE 14, 15, AND 16, 1937 

Walter G. IMaddock, M.D., Ann Arbor, Mich. 

(From the Department of Surgery, University of Michigan) 

XA IITH the objective of bringing together each year men who will present the 
'' best that has been thought, said and done in the studj”^ of goiter and its 
allied problems, the association held its annual three-day conference in Detroit. 
Dr. Nelson M. Percy, of Chicago, as president of the Association, was chairman 
of the meetings. Dr. Frank Lahey, of Boston, was elected president for the 
ensuing year. 

The following is a summary of the papers read: 

The Thyrocardiac, by Dr. Nelson M. Percy, Chicago: In this address by the 
president of the Association, attention was called to the group of patients who 
have cardiac failure with hyperthyroidism. To aid in the diagnosis of this con- 
dition the following suggestions were made: First, any elderly patient with 
auricular fibrillation and a palpably enlarged or hard thyroid gland is a thyro- 
cardiac and a candidate for thyroidectomy, unless proved otherwise. If mitral 
stenosis underlies the auricular fibrillation, the indication is even more clear. 
In the author’s experience, 90 per cent of the cases of auricular fibrillation seen 
were due to hyperthyroidism. Second, any elderly patient presenting the symp- 
toms of decompensation and having a palpably enlarged, firm or nodular gland 
should be considered a thyrocardiac and a candidate for thyroidectomy, unless 
proved otherwise. Third, in any case of failing health in a middle-aged to 
elderly patient, in which the entire clinical picture is not obviously due to an- 
other condition, some degree of hj’perthyroidism should be suspected. Fourth, 
we should be goiter conscious. When looked for, hyperthjnroidism will be dis- 
covered in many patients where it was never suspected before. 

In the management of the thyrocardiac before, during, and after the oper- 
ation all of the special considerations common to the care of middle-aged in- 
dividuals with debilitating disease were shown to be necessary-, and conducive 
in many cases to most brilliant results. 

Revised Concepts of the Thyroid and Metabolism in Pregnancy, by Dr. G. C. 
Shaufiler, Portland, Ore.: The general purpose of this paper was to indicate the 
actual confusion of thought on the relationship of the thyroid to female sex 
function. An appeal was made for closer cooperation between the obstetrician 
and the surgeon and internist particularly interested in the goiter problem, so 
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minora! oil, in amounts varying from 10 to 15 c.c.; liyportonic salt solution, 7 per 
cent, in amounts up to 150 c.c. The oil or solution employed is injected into the 
plounil cavity, the patient lies on his sound .side for one hour .after the injection. 
Mithin tMcnty-four hour.s a small to moderate elTusion usually develops. The 
tempornture may bo elevated, but usunllj- returns to normal -n-ithin seventy-tivo 
hour.s. The mediastinum must be retained in the desired position, and in'sorac 
cases, it is ncccssarj- to withdraiv air or fluid. Fixation is complete when no 
.shift occurs with expiration following deep inspiration. Further injections of the 
lifinid may be required in some cases. In the presence of adhesions there are 
dangers in injecting the oil. It was staled that the pleura thickened only niod- 
eratoly, and this thickening docs not interfere with rcexpnnsion of the lung in 
paenniothornx. 

E. Harper, of 'fticson, Ariz., reported on the clTcct of phrenic nerve 
interruption on the gustrointestinnl tract. He found that gastrointestinal symp- 
toms developed folloiving paralysis of either the right or left hemidiaphragm. 
The sjTidromo following paralysis of the left diaphragm is characterized by loss 
of appetite, fullness, nausea, and vomiting. Following a paralysis of the right 
hemidiaphragm, the characteristic sj-mptom is i)rimarilj’ pain in the right upper 
quadrant. Roentgenograms taken before and after phrenic interruption show 
anatomic cliniigcs in the abdominal viscera sufficient in degree to explain the 
symptoms. Temporary phrenic interruption is advised in preference to perma- 
nent phrenic exorcsis because in all of the observed eases the sjTnptoms did not 
persist after the function of tho diaphragm returned. The author felt that 25 
per cent of tho symptoms occurring were detrimental to tho patient. 

Dr. Pol N. Coryllos, of Hew York City, reported on the study of tuberculous 
empyema based on 150 personal cases. Ho found that tuberculous empyema is 
more likely to occur in tho presence of a positive pressure in tho thorax, and that 
a subpleural tuberculous focus is invariably present. When the oxygen in the 
pleural space is increased and tho carbon dioxide is decreased, it is an indication 
of tile presence of a bronchopleural flstnla. The gas analysis test is of great value 
as it occurs prior to any other evidence of fistula. Dr. Coryllos classified 
tuberculous empyema into three groups: (1) tho pure tuberculous empyema, with 
a positive sputum; (2) the pure tuberculous empyema with a negative sputum; 
and (S) tho mixed empyema with either a positive or a negative sputum. He 
stressed the value of early thoracoplasty particularly in tho first .and third groups. 

Dr. W. W. Woodruff, of Saranac Lake, X. Y., also gave a review of the results 
of treatment of tuberculous empyema. He found that oleothorax is sometimes 
effective in pure tuberculous empyema, but of no value in mixed infections. A 
patient with mixed infection has about one-half as good a chance to recover as 
one with a pure tuberculous infection. Bronchial fistula is an indication for 
drainage in tuberculous empyema. Of thirty-eight pafient.s who had no surgical 
treatment for tuberculous empyema, 40 per cent are well and working, and 40 
per cent are dead. 

Additional short papers were presented by the physicians of Saranac Lake, 

N. y., on the following subjects: 

The Virulence of the Tubercle Bacillus Destroyed by the Action of the 
B. Macer.ans and the L. Pentoaceticus, by Dr. H. A. Br,ay and Dr. Joseph Kurung; 

The Importance of Determining the Vitamin C Content in Fniits and Vegetobles 
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in the Treatment of Intestinal Tuherculosis, by Dr. Mack McConkey; The Lym- 
phatics of the Pleura in Eelation to Cold Abscesses of the Chest Wall, by Dr. 
Hugh E. Burke; Immediate and Late Eesults of Hygienic-Dietetic Treatment of 
Pulmonary Tuberculosis, by Dr. Homer N. Sampson and Dr. Fred H. Heise; 
Venous Pressure in Collapse Therapy and Other Complications of Pulmonary Tu- 
herculosis, by Dr. John Steidl. 


REVIEW OF THE ANNUAL MEETING OP THE AMERICAN 
ASSOCIATION FOR THE STUDY OP GOITER, DETROIT, MICH., 
JUNE 14, 15, AND 16, 1937 

Walter G. Maddock, M.D., Ann Arbor, Mich. 

(From the Department of Surgery, University of Michigan) 

the objective of bringing togetlier eacli year men who will present the 
best that has been thought, said and done in the stud}' of goiter and its 
allied problems, the association held its annual three-day conference in Detroit. 
Dr. Nelson M. Percy, of Chicago, as president of the Association, was chairman 
of the meetings. Dr. Frank Lahey, of Boston, was elected president for the 
ensuing year. 

The following is a summary of the papers read; 

The Thyrocardiac, by Dr. Nelson M. Percy, Chicago: In this address by the 
president of the Association, attention was called to the group of patients who 
have cardiac failure with hyperthyroidism. To aid in the diagnosis of this con- 
dition the following suggestions were made: First, any elderly patient with 
auricular fibrillation and a palpably enlarged or hard thyroid gland is a th}'ro- 
cardiac and a candidate for thyroidectomy, unless proved otherwise. If mitral 
stenosis underlies the auricular fibrillation, the indication is even more clear. 
In the author’s experience, 90 per cent of the cases of auricular fibrillation seen 
Were due to hyperthyroidism. Second, any elderly patient presenting the siunp- 
toms of decompensation and having a palpably enlarged, firm or nodular gland 
should be considered a thyrocardiac and a candidate for thyroidectomy, unless 
proved otherwise. Third, in any case of failing health in a middle-aged to 
elderly patient, in wdiich the entire clinical picture is not obviously due to an- 
other condition, some degree of hv’perthyroidism should be suspected. Fourth, 
wo should be goiter conscious. Wlien looked for, h}'perthyroidism will be dis- 
covered in many patients where it was never suspected before. 

In the management of the thyrocardiac before, during, and after the oper- 
’'tion all of the special considerations common to the care of middle-aged in- 
dividuals with debilitating disease were shown to be necessary, and conducive 
'u many cases to most brilliant results. 

Eevised Concepts of the Thyroid and Metabolism in Pregnancy, by Dr. G. C. 
Shauffier, Portland, Ore.: The general purpose of this paper was to indicate the 
uctual Confusion of thought on the relationship of the thyroid to female sex 
function. An appeal was made for closer cooperation between the obstetrician 
’^ad the surgeon and internist particularly interested in the goiter problem, so 
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f lat !1 groiitor miruiiniity of opinion conccriiiuK the care of tliyroid aislurl)iinces 
(urinf' proBiiiincy sliouhl rcsvilt. In tho pnst two years the aiitlior has ahaatloncd 
loilinc administration to olistctric patients and liceaiiso of frequent findiiiBs 
BCsIiiiK mild liyiiolliyroidism aniniiB these jiatioiils 1ms siihstitnted dcsicciiled 
thyroid thcraiiy. The results wore reported as justjtyia^r ircntmoiiK 

Tho Eolationsliip Between Hyperthyroidism and Hyperparathyroidism, hy Dr. 
Andre Crotti, Coltinilius, Ohio: Dcealcincatioii of the skeletal system duriiif; 
thyroto.xieosis has lieen noted for years. I„ over dO per cent of the cases pre- 
sented there was an averaBo increase of fifl to fi.d per cent in the cniciiiin and 
phosphate elimination in the urine. In ninny patients definite symptoms result 
from this nlinormallty ; .-ioiiit pains, often excruciatinB, are not uncoiimion as a 
consoquenee of the suhperiosteal dccnlcificutioii, the pain lieiiiB due to .spicules 
of lioiie roiiiaiiiiiiB. There may be profound muscular asthenia. In one case of 
lonBrnlniidiiiB, severe thyrotoxicosis coming to autopsy, typical changes of osteitis 
fibrosa cy.stica along with a fractured femur and normal parathyroid glands were 
found, rills skeletal process was considered to bo due to hvperparathvroidisai 
induced by nii ovcriictivc thyroid gland. Thyroid surgery produces a marked 
improvement or elimination of the decalcifying proco.ss. 


Some Prognostic Criteria in Selection of Cases of Exophthalmic Goiter for 
Nonsurgical Treatment, by Dr. SaiU Herta, Bo.ston: This report ivas a follow-up 
study of 24 patients fir.st presented before the Society five years ago. Of the 
24, 12 have since had thyroid surgery, 2 could not be traced, and on further 
.study 1 appeared not to have n toxic goiter. The remaining 0 have been carried 
along on medical treatment; their basal metabolic rates have dropped below 
normal as a rule, and all except one have gained weight. All 0, after-five years, 
are still free from evident hypcrthyroidi.sm. Additional eases have been fol- 
lowed in the meantiiiio. As a progno.stic test for candidates for medical manage- 
ment a drop of l.a to 20 per cent in the basal met.abolie rate on iodine ther.apy 
was considered important. The pafient.s selected had mild hrpeithyroidi.sm, were 
without evidence of cardiac damage or other complications which would require 
surgerv, and as a group had an initial basal metabolic rate of less than plus 
35 per cent. It was under.stood that medical treatment w.as indicated, and car- 
ried out, only when the physician had close contact with his patient, enabling 
him to see the patient at frequent intervals. 


Iodine Eesponse and Some Other Pactors in Eelation to Mortality in Thyro- 
toxicosis, by Dr. J. Lennan, Boston: In a series of 1,18T patients with toxic 
goiter seen at the Thyroid Clinic of the Massachusetts General Hospital, of whom 
731 had adequate metabolic data, it was found that 3.4 per cent (2.5 patients) 
failed to respond to iodine. The mortality in the nonresponding group was 24.0 
per cent; whereas, the mortality in the patients responding to iodine was 1.1 
per cent. While an analysis of several factors did not adequately explain le 
failure to respond to iodine, it did show that a large portion of the rnortmity 
in this group occurred in elderly patients, running relatively ’""1 
and possessing nodular goiters and .some form of heart disease. ‘ 

that by concentrating one's elTort on this small grmip of patient. , , 

re,spond to iodine the mortality in toxic goiter could bo apprec.abl, loucred. 

Normal and Abnormal Iodine Metabolism-Its Eelation to 
dothellal System, by Dr. Joseph L. Do Oonrey, G.nc.nmit.: ■ ' 

sented by this author to show that blood iodine is not nlw.ny.s increased cn.c. 
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of hyperthyroidism. This was interpreted to indicate that it is not tlic thyroid 
alone which controls iodine metabolism and regulates the level of blood iodine. 
The liver plays an important role in iodine metabolism, and in conditions in 
which the liver is damaged — as in cholecystitis and liver disease — blood iodine 
is increased and reaches a higher level than in hyperthyroidism. Recent animal 
experiments confirming these findings were discussed and were believed to indi- 
cate that it is the reticulo-endothelial system, especially the reticulo-endothelial 
cells of the liver — the Kupffer’s cells — that primarily control iodine metabolism. 
The th 3 'roid gland was thought to act as a stimulator of the reticulo-endothelial 
sj'stera rather than directlj' on iodine metabolism. 

The findings were considered to indicate that the determination of the iodine 
content of the blood is valuable as a test of liver function rather than of thj-roid 
function and that it maj’ be so used clinicallj' in surgical cases where liver damage 
is to be feared. 

Kecurrent Hyperthyroidism, by Dr. Norris W. Gillette, Toledo: The avoidance 
of persistent and recurrent lij-pertlij-roidism should start at the time of the pri- 
marj' operation. Much grief to the surgeon and discomfort to the patient can be 
obviated at this time. A radical resection of all the tissue which maj' be 
degenerated will prevent many recurrences. %Yhen this complication does make 
its appearance, the patient should be treated first mcdicall}- bj' adequate iodiniza- 
tion, rest, and sedatives. Where this treatment is inadequate, surgerj' should 
be reemploj’ed. The first procedure should be eradication of all possible remnants 
of thj'Toid tissue, following which, if the patient still suffers from hj'perthj'- 
roidism, a denervation pf the adrenals maj- be emploj'ed. 

Needless Thyroid Surgery, An Analysis of One Hundred Cases, bt' Dr. A. S. 
Jackson, Jackson Clinic, !Madison, Wis.: This studj’ reviewed 100 patients for 
whom thj'roidectomj' had been advised, but for whom on proper study the follow- 
ing disease conditions were found to be respon.sible for the disorder: 


Nervous exhaustion 45 

Phj'sical exhaustion 21 

^lenopause 15 

^Miscellaneous G 

Colloid goiter 5 

.Septic tonsils 5 

Ps.ychosis .3 


100 

Errors in the metabolic rate test were frequentlj- contributorj- to the original 
error in diagnosis. Such tests must not be taken too literallj- except after repeated 
trial, and with due regard for the attitude and condition of the patient at the 
time of the test. In case of doubt, an iodine test is often of great value and the 
failure to respond to it rules out exophthalmic goiter, provided the patient is not 
iodine fast. Two out of three patients having toxic adenoma respond favorabl.v 
to iodine; one-third :ire made worse. In the absence of hj-perthjToidism, a favor- 
able response to iodine does not occur. The conditions found to be the proper 
diagnosis for tlie hundred p.atients reported may in some war’s simulate hj-per- 
th.vroidism, but can be and must be difTerentiated if needless tln’roid surgerv 
is to be avoided. 

Comparative Anatomy and Physiology of the Thyroid Gland, by Dr. George 
Crile, Cleveland: The animals of the air, the earth, and the waters were all in- 
cluded in this interesting correlation of data on the thj-roid, the adrenals, and 
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the bniiii. >run WHS i.oimcd out to liuvc n greater amount of thyroid than 
ndreiml tissue in order to keep up his energy, not for n sudden hurst in an 
emergency, Imt for continuous steady work sucli as no otlier animal can do. 
The cetaceans also— whales, porpoises— have larger thyroids than adrenals in 
order to keep up a higli continuous oxidation for tlie supply of plenty of heat 
as a protection against their cold environment. All the other animals have 
adrenals larger than the thyroid. 

In a search for some law of oxidation in the animals, the weight of thyroid 
glands, tlien of the adrenals, and finally of the thyroid plus adrenals plus brain 
was compared with the heat production. Xo correlation was found. IVhon the 
brain weight alone was compared, a correlation was found: "One gram of brain 
tissue is associated with or requires the production of 12.5 Cal. in 24 hours, 
allowing ± 20 per cent variation,*' This law excepted only man and the cetaceans. 

The brain is the spark plug goveniing the rate of energy. If the brain is 
largo, the thyroid has to be large to supply the continuous energy needed. 


The Urinary Iodine in Thyroid Disease, by Dr. George M. Curtis and Dr. 
Italo D. Puppel, Department of Be.scnrch Surgery of Ohio State University, Co- 
lumbus, Ohio; Dr. Curtis’ presentation of this subject was both authoritative 
and instructive. The daily iirinarj- e.xcretion of iodine in central Ohio was 
shown to average 51 microgrniiis, the variations from 36 to 78 micrograms being 
found duo to a nonoonstaut diet. I'or the inhabitants of five nongoUrous re- 
gions the normal urinary excretion of iodine was four times that of the inhabi- 
tants of five goitrous regions. This observation wns considored to have a definite 
bearing upon iodine deficiency as related to the incidence of goiter. The form 
in which iodine is excreted ha.s not been definitely determined, but from ovi- 
donco so far it is in a more simple compound than thyroxine. 

The majority of patients with In-pcrthyroidism have an increased loss of 
iodine in the urine, pnrt of which is suspected of originating in an increased 
breakdown of tlic liigli iodine-containing tlij-roid hormone. Iodine from other 
tissues may be a .source. Following thyroidectomy for various forms of goiter 
there occurs an increased loss of iodine in the urine, oven for uniodized patients. 
It wa.s surprising to find that following other operations — thoracoplasty, radical 
mastectomy, and spinal fusion — a similar increased loss of iodine occurs. It 
appears that a pnrt of this postoperative loss of iodine conies from the tissues. 
The urinary iodine can be considored .as having a significance in thyroid disease 
similar to that of urinary sugar in diseases of the pancreatic islets or urinary 
calcium in diseases of the parathyroids. 


Clinical and Experimental Observations on Parathyroid Transplants, by Dr. 
Herman K. Pinktis, Dr. Walter G. Maddock, and Dr. Frederick A. Coller, Univer- 
sity of Jlicliigan, Ann Arbor, Slich.: In a review of the literature, fifty-nine 
cases of paratlij'roid transplants to humans were found. Twenty-three were 
done for the relief of chronic postoperative tetany and in only nine of these 
was improvement noted for a year or more, observation beyond that time gen- 
erallv recording a relapse. To possibly adapt the graft to the host, in two 
female cases of postoperative parathjwoid tetany the parathjToid ^ 

first cultured for two weeks in a medium made up in part by the host s ) 
plasma and then implanted. No improvement of the tetanic condition nns 
Lted in either of these cases. In a series of parathyroid homeotransplanta- 
tions on white rats, poorer results were 

eraploved between the taking of the graft and its implantation than when 
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implant was made immediately. Clinically and experimentally, tissue culture 
did not improve the results of parathyroid homeotransplantations. 

Interpretation of Basal Metaholic Bates in the Belatively Normal Individual, 
by Dr. Walter Boothhy and. Dr. W. A. Plmmner, the iitayo Clinic, Bochester, 
Minn.: A presentation was given of the use of the Gaussian curve and the 
standard deviation in medicine. Their value was apparent in discussing the 
variability of the basal metabolic rate of an individual, between individuals, and 
between individuals with and without metabolic disease. On the basis of ex- 
tensive data, the normal basal metabolic rate was found to be ± 13 per cent 
for males and ± 18 per cent for females. A further application of these mathe- 
matical aids was the determination of how many patients would fall in an3' 
given group and what proportion would be abnormal. 

Evidence That Most Thyroid Disease Is Congenital, b>' Dr. William B. Patter- 
son, Dr. H. F. Hunt, and Dr. B. B. Nicodemus, Geisinger Hospital, Danville, Pa.; 
Blood cholesterol studies revealed that rabbits, unlihe human beings, develop a 
hj'pocholesteremia in the second and third trimesters of pregnancj". Total thj'- 
roidectomj' in the nonpregnant rabbit produces a hypercholesteremia, but in the 
pregnant rabbit the usual hj-pocholesteremia results. Since the maternal thyroid 
gland had been removed, the observed increase in maternal metabolism was con- 
sidered to be due to the absorption of large amounts of thj'roxin from the feti. 
That this resulted in hj'pothjwoidism in these feti was shown bj' the fact that 
their blood cholesterol was over 100 per cent higher than that of feti of normal 
rabbits. Also, the thjwoid glands of feti of thjwoidectomized rabbits were in a 
state of extreme hj-perplasia in an unsuccessful effort to maintain normal fetal 
metabolism. The investigators considered that this hyperactivitj* before normal 
thjToid structure had been reached would in all probability produce permanent 
damage to the thj'roid. 

From blood cholesterol determinations on pregnant women and the infant at 
birth, it was found that when maternal hypothyroidism and hj^percholesteremia 
exist, fetal hj’pothj’roidism and hj-percholesteremia are also present. Histo- 
logicall)', the human thj-roid at birth is in a state of hj-peractivitj-. There is 
little doubt that the fetal thj'roid reacts to fetal hypothj'roidism bj' hj'per- 
activitj' and hj-perplasia just as does the rabbit fetal thj-roid. In later j-ears, 
depending upon the iodine supplj- and the physiologic demands, the effect of this 
carlj' strain maj' lead to clinicallj' evident thyroid disease. 

The Production of an Increase in Metabolic Bates of Thyroidectomized Babbits 
by Certain Pituitary Extracts, by Dr. D. K. O’Donovan and Dr. J. B. Collip, 
^IcGill University, hlontreal: Studies on the metabolism of rabbits, both normal 
and thyroidectomized, indicated that pituitary extracts contain a metabolic stim- 
ulant which in its time relation differs from the thyrotropic hormone. This 
substance produced a rapid, transient rise in metabolism soon after its injection 
and was considered to be closely related to or identical with the melanophoro 
hormone. 

The Management of Minor Complaints After Thyroidectomy, by Dr. Howard 
M, Clute and Dr. Hollis L. Albright, Boston: The authors presented a discussion of 
the following minor disturbances after thj-roidcctomj': (1) difficulty in breath- 
mg and swallowing; (2) changes in voice; (3) injuries to the superior and in- 
ferior laryngeal nerves with resultant changes in function of the muscles of the 
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l.innx iiJirirjnx, sintl soft palate; (4) poor scars; aad (5) deforniifv of the e 


Of San Attar Twalva Years’ General Use Upon the Incidence 

In the sc of iodized salt. (2) When first used in .Michisan, this iodized salt 
apparently increased the number of thyroid operations, possiblv bv activating 
a number of quiescent ndonoinas, for the increase occurred in the'ade'nonia group 

Siz r introduction of 

r fir ;-t ! , 

iear rr '■eached its peak i« this second year. (4) Following the second- 
ing I ! "'v”. operntion.s for to.vic dilTu.so and to.vic nodular goiter 

rapidly and steadily decreased, excepting for a slight increase during the last 
t ireo joais. (o) iho incidence of endemic goiter has been reduced almost to 
nil by the use of iodized salt, and „o ill ctTcets have been noted. With no en- 
demic goiter, toxic nodular goiter and toxic dilTu.se goiter are less apt to occur. 
(0) As publicity concerning iodized salt has fallen off, its sale has decreased. 
As a resnU, a few more goiters are seen in the school children and the number 
of goiter operations has slightly increased. (7) To combat this slump, greater 
publicity for iodized .salt is needed; or .should a law be pns.scd making it manda- 
tory for grocers to sell only iodized .salt? 


Unexpected Postoperative Hyperthyroidism, by Dr. Ambrose L. Lockwood, 
Toronto: The po.stoperative death of two patients operaled upon for adenomatous 
goiter was reported. In one there was no evidence and in the other only slight 
evidence of hyperthyroidism prooperatively, so that the fatal termination in 
thyroid crisis was unexpected. Factors possibly contributing to the death of 
these patients fraction on the carotid sheath, epinephrine, ligation of largo 
capsular vcin.s, interference with liver function, and saturation with iodine — 
were discii.sscd. The formation of a mortality committee n-ithin the A.ssociation 
for the recording of all deaths after thyroidectomy was sugge.sted in the hope 
that by some sort of correlation greater knowledge concerning these unexpected 
deaths would result. 


Further Observations on Malignancy of the Thyroid, by Dr. 0. W. Mayo, 
Rochester, hlinn.: This paper was chiefly concerned with the three-, live-, and 
ten-year survival rates of the 73" cases of nmlignnnej- of the thyroid gland 
seen at the Mayo Clinic from 190" to 1936, inclusive. The three methods of 
treatment considered and the statistics were as follows: 


simvjvxi, rERiOD 

TilBAT.lfEXr Z?™ 3 YR. 5 YK. 10 VR 

CA<i>Jvo _ 

Thyroidectomy 112 68.6% - 62.6% 

Thyroidectomy with irradiation 261 80.1% 73.7% 5S'0% 

Irradiation only 1S3 25.8% 20.7% 1^."% 


From these data, thyroidootomy with irradiation was pointed out to bo the 
most favorable method of treatment. In fairness it was mentioned that 10 per 
cent of the caso.s treated by irradiation alone were of a grade 4 t.vpo by Broder s 
ciassiJioation. From a prognostic standpoint the papillary tj-pc of ninlignnncj 
was most favorable, particularly if the growth was w-ithin an adenoma. 
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Malignant Adenoma of the Thyroid With Recurrences in the Cervical Veins, 
by Dr. Allen Graham, Cleveland Clinic, Cleveland: An interesting presentation 
was made on a selected group of four thyroid neoplasms in which the primary 
operation was followed by the development of local recurrences in the veins of 
the nech, without detectable evidence of distant metastases. The clinical find- 
ings were of adenomatous goiter and in only one case was malignancy suspected 
at the time of the operation. On pathologic examination the striking feature 
suggesting future trouble was the presence of tumor cells or tis.sue in the 
lumina of capsular veins. Postoperatively, many months passed before local 
recurrences were noted, and they tended to remain localized. This was con- 
sistent with the low order of malignancy in the primary tumor and in contrast 
to rapidity of recurrence and dissemination of highly malignant undifferentiated 
or diffuse carcinomas. In patients returning with a localized mass in the thyroid 
area two or three years or more after the removal of a thyroid tumor of low 
grade malignancy, recurrence in the veins should he kept in mind, and if pos- 
sible, a complete, wide excision of the mass should be done. 


REVIEW OF THE AMERICAN SURGICAL ASSOCIATION 
MEETING, NEW YORK, N. Y., JUNE 3, 1937 

Alton Ochsner, M.D., New Orleans, La. 

•yHE president's address by Dr. Graham, entitled Dr. Gross Looks In on the 
American Surgical Association, was splendid and excellently presented. Dr. 
Gross returned to attend the meeting of the American Surgical Association fifty- 
eight years after its founding and conversed with Dr. Graham during the presenta- 
tion. 

The first paper, by Prederick W. Bancroft, Margaret Stanley-Brown, and Erwin 
Chargaff (New York) on Postoperative Thrombosis and Embolism, was based on 
studies made fay the authors since 1928. They believe that in addition to dehydra- 
tion, stasis, and trauma, which are important factors in the causation of 
thrombosis and embolism, there are also biochemical factors. Some persons are 
apparently potential clotters; whereas, others are potential bleeders. It is de- 
sirahio to determine tliose patients who arc potential clotters, because it is in this 
typo of individual that postoperative thrombosis occurs. Postoperatively the plasma- 
clotting index is determined as follows: The normal plasma -clotting time which is 
105 seconds is used as the numerator and the patient’s clotting time is u.^ed as the 
denominator. Normally the index figure should be O.S to 1.05. Patients with values 
below 0.8 are potential bleeders; whereas, those with values above 1,05 are potential 
clotters. An increase of the calcium of the blood does not tend to produce coagula- 
tion. In their study tliey have made routine determinations both preoperatively 
anil jmstoperatively to determine the potential clotters. Por the postoperative treat- 
nient they have used early exercise of the lower extremities, the prevention of ileus 
and abdominal distention by means of the duodenal tube, the avoidance of tight 
bandages, the administration of food early in order to stimulate peristalsis, and 
the prevention of dehydration. In tlm.^c pationt.« in wbojn the test .shows a jiotonfial 
clotting, a diet high in carbohydrate.® and low in protein® i.® given. Sodium tliio.snl- 
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pUiitc, 10 e.«. of 11 10 per cent Kolution, is given every duy lor four lo five days. In 
(heir early scries, approxiinidciy U per cent of the cases had a high index. In more 
recent .sorie.s eiiii>!oying new tc.d.s, 12 per cent to 14 per rent of patients c.vamined 
ueic potential clottcrs. lly the institution of prophylactic measures in instances 
in which the plasma-clotting index i.s high, they have been able to decrea.so materially 
(he ineidonee of thrombosis. 


Dr. John Homans (Boston), in discu.ssing the impor, .stated that he felt that 
it wa.s do.sirablo to pay more attention to the physical measures in the preven- 
tion of thrombosis than the biochemieni luensures suggested by the authors. 
He advi.se.s elevation of the lower extrcmitic.s postoperatively, and the avoid- 
ance of the sitting posture, because this apparently decreases the rate of blood 
flow through the venous system. 

Dr. Howard DUientlial (New York), in diseussiug the paper, suggested the use 
of leeches not only as a curative procedure, but also ns a prophylactic one, and 
stated that he uses four leeches on the fifth to the ninth day in all of his ab- 
dominal operative cases. 


Dr. Charles C. Lund (Boston) presented a paper on Embolectomy in Peripheral 
Embolism in whieh lie reported a.l cases of peripheral arterial embolism, most of 
which were, associated with heart disease. About 00 per cent of the patients had 
auricular librillation. About half the patients had mitral stenosis; wherea.?, the 
remainder had arteriosclerotic heart disease. Although there is frequently some 
confusion in dilTerentiating between thrombosis and emboli.sm, Lund is of the 
opinion that whenever a sudden occlusion of an artery occurs it is olways produced 
by embolism. Included in his series were all cases of sudden blockage of the 
major vessels of the periphery which were admitted to the hospital within a 
week after onset. Approximately half the cases had the onset of embolism 
before admission to the hospital; whereas, the others had their onset while in 
the hospital and most of them occurred on medical service. Twenty-three cases 
liad been operated upon, 30 operations in all being done. There was a 44 per cent 
mortality rate, and 37 per cent obtained good functioning results. In more recent 
series, the mortality rate lias been lower and the incidence of good results has 
been liigher. In the 29 cases in which no operation was done mortality r.ate was 
85 per cent and the successes were only 8 per cent. Lund concluded from his 
obscrvntions that embolectomy was not justified in upper extremity embolism, 
because the reestablishment of circuhation occurred in every instance whether 
embolectomy was done or not. In cases of embolism involving the lower ex- 
tremity, however, embolectomy should be done and done early, because the 
danger of developing gangrene is great. This is p.artieuJarly true in embolism 
of the iliac and femoral arteries. 


In discussion. Dr. Harry Kerr (Washington, D. C.) reported a case of saddle 
embolism at the bifurcation of the aorta which he operated upon by an abdommal 
section. The embolus was removed and the patient did well until the eighth day 
when there was a recurrence of the embolism. This time ho approached the 
embolism bv exposing the femoral artery under local anesthesia and 
the clot from below. He states that he has u.sod it in one arm ca.se nil g 
results. 


Dr. Albert Singleton (Galveston) reported a case of embolism of the 
artery in which at operation it was found that the clot extended ^ ^ 

at which the artery was opened. This was removed by massaging i 
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below upward. After closing the arterj', there was no return of the pulse. How- 
ever, the artery was again opened and this time a small needle was introduced 
into the radial artery at the wrist and the artery flushed out with sodium citrate 
solution which ended in a good result. 

Dr. Edwin Beer (New York) reported four saddle emboli case.s. One was 
operated upon transabdominally and ended fatally. In two others the clots were 
sucked out by means of a well-lubricated catheter introducetl into the femoral 
artery, but both patients succumbed. One of these showed the futility of at- 
tempting to remove a saddle embolus through the femoral because the clot ex- 
tended up to the diaphragm. A fourth case was not operated upon, and the 
patient recovered with the loss of one great toe. 

Dr. I. A. Bigger (Richmond) had had two cases with saddle emboli. One 
resulted in extensive gangrene of both legs and the other was operated upon 
fifteen hours after onset. It was his intention to open the aorta, but this was 
impossible because of the e.xten.sivc calcification. One of the iliacs was opened 
and the clot sucked out. The operation was unsucce.s.sful and gangrene sub- 
sequently developed. 

Dr. Lund in closing the di.scu.ssion stated that he had not seen any saddle 
emboli, but that he had had two bilateral cases. In both of these the emboli 
were removed through the femoral, one successfully and the other unsuccessfully. 
He prefers to approach an embolus from below than from above. With regard 
to the ultimate outcome of these patients and whether the operation was desirable, 
even in patients with heart disease, he states that in the vSwedish emboleotomy 
series one-fourth of the patients died within the first year, one-half died within 
three years, one-third were alive after five years, and one-eighth were alive at 
the end of ten years. These results are good enough to warrant the operation. 

Dr. E. E. Schmidt and Dr.ijRalph Waters (Madison, Wis.) in discussing Anes- 
thesia and Surgery stated that the difficulty in obtaining anesthesia is directly 
proportionate to the metabolic rate. Rreoperative medication lowers the metab- 
oli.sm and fright, emotion, fever, and thyroid activity increase it. B.y knowing 
the various planes of anesthesia and at which plane the various reflexes are 
abolished, it is possible for the anesthetist in cooperating with the surgeon to 
keep the patient at the optimum plane of anesthe.sia. Whereas a prolonged 
operation with the patient under light anesthesia is relatively safe, a .short opera- 
tion with the patient in deep anesthesia is dangerous. Clamping and pulling 
of the peritoneum produces a refle.v which requires a deep anc.sthesia and should 
he avoided in clo.sing the abdomen. Careful cooperation between the surgeon 
and anesthetist is important. 

Dr. Waters in discussion stated that the anesthetist occupied a place between 
the surgeon and the laboratory and that be could be of great value to the surgeon 
in reducing morbidity and mortality. 

Dr. A. W. Eltlng (AUiany, N. Y.) .slated tliat in the pa.st there has been relatively 
little intere.st in anesthesia and he feels lliul a new era is being opened. The need for 
phiees for training for anestliof i.sfs is beeomiiig greater, aad with the inereused 
imniber of well-trjiined anesthelist.s, ane.stbesia will iaiprove. 

Dr. Howard C. Nailziger, Dr. Frederick Foote, and Dr. Jesse Carr (fjan Fran- 
cisco) discussed Obstructive Jaundice: The Cause and Prevention of the Bleed- 
ing Dyscrasia. Sulfur compounds in flic blood of humans and animals with jaun- 
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phixte, 111 n.c,. of ft 10 per cent solution, is given every dny for four to five days. In 
their early series, approximately 31 per cent of the cases had a high index. In more 
recent scrie.s employing new te.st.s, 12 per cent to M per cent of patients c.xamincd 
were potonliiil clottcr.s. By the in.stitiition of prophylactic nieasnre.s in instances 
in which the plasma-clotting index is high, they have been able to der,rea.-e inaferiidlv 
the incidence of thrombosis. 

Dr. John Homans (Boston), in discn.s.sing tl)e pitpcr, .slated that he felt that 
it was desirable to pay more attention to the physical measures in the preven- 
tion of thrombosis than the biochemical measures suggested by the authors. 
Ho advises elevation of the lower extremities posfoperatively, and the avoid- 
ance of the sitting posture, because this apparently decreases the rale of blood 
flow through the venous .sy.steni. 

Dr, Howard Lilienthal (New York), in discussing the paper, suggested the use 
of leeches not only ns a curative procedure, but al.so as a prophylactic one, and 
stated that he uses four leeches on the fifth to the ninth day in all of his ab- 
dominal operative cases. 


Dr. Charles C. Lund (Boston) ]>resented a j)nper on Embolectotny in Peripheral 
Emholistn in which he reported S5 cases of peripheral arterial embolism, most of 
which were associated with heart disease. About 00 per cent of the patients had 
auricular fibrillation. About half the patients had mitral stenosis; whereas, the 
remainder had arteriosclerotic heart cli.sea.se. Although there is frequently some 
confusion in differentiating between thrombosis and embolism, Lund is of the 
opinion that whenever a sudden occlusion of an artery occurs it is always produced 
by embolism. Included iu his series were all cases of sudden blockage of the 
major vessels of the periphery which were admitted to the hospital within n 
week after onset. Approximately half the eases had the onset of embolism 
before admission to the hospital; whereas, the others had their onset while in 
the hospital and most of them occurred on medical service. Twenty-three cases 
had been operated upon, 30 operations in ail being done. There was a 41 per cent 
mortality rate, and 37 per cent obtained good functioning results. In more recent 
series, the mortality rate has been lower and the incidence of good results has 
been higher. In the 29 cases iu which no operation was done mortality rate was 
85 per cent and the successes were only S per cent. Lund concluded from his 
observations that cmbolcctomy was not justified in upper extremit 3 ' embolism, 
because the ree.stablishment of circulation occurred in every instance whether 
embolectomy was done or not. In cases of embolism involving the lower ex- 
tremity, however, cmboleetomj' should be done and done carlj-, because the 
danger of developing gangrene is great. This is particularly true in embolism 
of the iliac and femoral arteries. 

In discussion, Dr. Harry Kerr (Washington, D. C.) reported a case of saddle 
embolism at the bifurcation of the aorta which he operated upon by an 
section. The embolus was removed and the patient did well until the 
when there was a recurrence of the embolism. This time he approac le e 
embolism by exposing the femoral artery under local anesthesia and 
the clot from below. He states that he has used it in one arm c-a.-c i it ft 
results. 

Dr. Albert Singleton (Galveston) reported a case of embolism of the 
artery in which at operation it was found that the clot extended ™ ® 

at which the artery was opened. This was removed by massaging ic 
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blood pressure following the clamping of the blood supply to the transplanted 
kidnej', this did not remain elevated. Because the hypertension did not remain 
when the transplanted kidney was maintained ischemic, they believe that the 
renal nerves play no role in elevation of the blood pressure following clamping of 
the renal artery but that they may play a role in maintaining it. 

In discussing these three paper.s. Dr. Alfred W. Adson. (Hochester, ilinn.), stated 
that clinicall}' many mistakes had been made in the surgical treatment of patients 
with hj-pertension, as the methods and patients had to be chosen b}' trial-and- 
error methods. Many of the patients were relieved, however, although many were 
not. They have done three tj^oes of procedures. Ehizotomy was done in 37 cases, 
ilost of the eases which they have operated upon, however, have been treated 
bj’ resection of the splanchnic nerves and the first lumbar ganglia. This treatment 
has been used in S7 cases. Unless they have gotten a definite decrease in t^e 
blood pressure to within normal limits by the use of conservative measures such 
as rest in bed, the use of amyl nitrate and barbiturates, they feel that the opera- 
tion should not be done. In their scries of cases, they have only had two deaths, 
those occurring in the ijationts having rhizotomy. 

In closing the discussion Dr. Heuer stated that their results had differed from 
Adson ’s in that in several cases which had not responded well to the conserva- 
tive measures they were agreeably surprised to obtain beneficial results following 
the' rhizotomy. 

Dr. Walter E. Dandy (Baltimore) discussed Intracranial Pressure Without 
Brain Ttunor; Diagnosis and Treatment. During the past seven years he has 
observed twentj--one cases which have offered diagnostic and therapeutic prob- 
lems. These patients have been admitted to the hospital with the diagnosis of 
brain tumor. All had the sjTnptoms of brain tumor, such as headache, vomiting, 
double vision, and dizziness. In every instance there was an increase in the 
cerebrospinal fluid pressure. In differential diagnosis brain tumor and optic 
neuritis must be considered. The diagnosis is made by ventriculography. The 
treatment of the condition consists of decompression which gives permanent 
relief. One of the characteristics of the condition is that the pressure is likely to 
var 3 ', there being a rapid increase in the pressure, .subsequently followed by a 
relativelj- rapid decrease. The cerebrospinal fluid is otherwise normal. The cause 
is not known. Its course is unchanged bj- fluid intake and also by fatigue. Dr. 
Adson, in«discussion, suggested that the condition may be due to an encephalitis. 
Dr. Wilder Penfield (Montreal) asked whether the condition was not duo to an 
increase in the subdural fluid content resulting from a mild inflammatorj- reaction, 
in which condition there is alwaj'S an increased protein content of the fluid. 
Dr. Dandy in answering this question stated such was not the case, because in 
each instance the fluid was under the arachnoid. 

Dr. Claude Beck and Dr. Prederick Mautz (Cincinnati) presented Control of 
the Heart Beat by the Surgeon, in which the effects of atmospheric pressure, tor- 
sion, fraction, angulation, and various stimuli on the heart were graphical!}’ 
shown. They showed that the e.vposurc of the heart to atmospheric pressure in- 
creased the venous pressure from 4 to fi cm. of water, which normally would do 
no harm but which might bo very detrimental, to the diseased heart. Torsion 
and angulation of and pressure on the heart greatly increased the venous pressure. 
Traction in the direction of the long axis produced little change, both on the 
venous and the arterial pressures. By stimulating the heart electrically with 
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dice increase the tendency toward bleeding. Tlie two .sub.stnnces which are 
most likely to increase the licmorrluigic tendency are cysteine and methionine. 
Animaks with jaundice produced by ligating the common duct if fed on a high 
Iirotein diet e.vhibit an increased hemorrhagic tendency; whereas, if they are fed 
on low protein and high carbohydrate diet, there is a decreased tendency to 
hemorrhage. "Whereas the normal plasma-sulfur content i.s about 70 mg. per 
.100 C.C., in jaundiced animals it is elevated to from 80 to 100 c.c. In a series 
of patients the normal plasma-sulfur value varied from 50 to GO mg. per 100 c.c., 
but in patients with jaundice, it varied from 50 mg. to 130 mg. In the presence 
of jaundice it is important not to administer a high protein diet, but the patient 
should be fed a high cai-hohydrate diet, and in order to facilitate and accelerate 
the sulfur mctabolisni, they should receive glucose intravenously. 

Dr. Waltman "Walters (Kochester, !Minn.), in discussion, stated that in addition 
to the intravenous administration of glucose it is important that the jaundice 
bo relieved by operative measures. He believes that bleeding has become an 
unimportant cause of death in jaundice, as relatively few of their cases which 
they have lost have been from this cause. 


Dr. Eoscoe Graham (Toronto) stated that Ivy bleeding time is important as a 
test for a hemorrhagic tendency in jaundice. Ho docs not operate upon patients 
with jaundice unless the Ivy bleeding time is less than four minutes. 


The experimental production of hypertension was discussed in three excellent 
papers. Dr. Dallas Phemlster and Dr. Keith Grimson (Chicago) studied the early 
and remote effects o£ total and partial sympathectomy on experimental hyperten- 
sion. They found that hypertcn.sion produced e.xpcrimcntallj' by means of partial 
obstruction of the renal artery was not affected permanently by total sym- 
pathectomy. Following total sympathectomy there were no changes in the blood 
volume or the blood viscosity, but the cardiac output was definitely decreased. 
The temporary lowering of the blood pressure following various types of sym- 
pathectomy was always followed by a rise to the normal preoperative level. 


Dr. Alfred Blaloclr and Dr. Sanford levy (Nashville) studied the renal hyper- 
tension produced experimentally in dogs by the application of clamps to the 
renal vessel. They found that as long ns some of the blood supply in the kidney 
remained intact, even only through the ureteral vessels, the increase in pressure 
did not remain, definitely showing that a pressor substance was formed in the 
ischemic kidney which caused an increase in blood pressure. This was demon- 
strated best in a transplantation experiment in which one kidney was transplanted 
into the neck, the renal artery and vein being anastomosed to the carotid -md 
jugular vein, respectively, and in which the otiier kidney was removed. In this 
way all of the nerve .supply to the kidney was removed. Partial occlusion of the 
renal artery suppljdng the transplanted kidney caused an increase in the Wood 
pressure, showing that the pressor substance was formed in the kidney in wliicli 
the blood supply was diminished. The resection of the splanchnic nerves an, 
partial adrenalectomy as suggested by Adson were unsuccessful in relieving 
hj'pertension thus produced. 


Dr, George Heuer, Dr. Frank Glenn, and Dr. Charles Child (New Yo'k) al«<- 
produced lOTertension experimentally by eomstriefing the artery of a _ mg o 
transplanted kidney. In their experiments a kidney was 

lumbar region and the renal vessel anastomosed to e emora r . fo]]o,ving 
blatt clamp was applied to the femoral vessels after the f f 

the removal of the opposite kidney. Although there was an increase in 
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were not fixed there were no deaths. They are of the opinion that every patient 
witli a cancer of tlie lip sliould have a prophylactic dissection of the neck in order to 
obtain a cure. 

Dr. James Ewing (New York) spoke on The Development of the Laboratory 
Service in a Cancer Hospital. The importance of cancer institutes and cancer 
hospitals was stressed, because only by the study of a large number of adequately 
supervised cases in one institution can advancement in understanding and the treat- 
ment of cancer be made. By such studies, it is possible particularly in many of the 
transitional tumors to determine their true nature. Aspiration biopsy has been 
condemned as .dangerous by many, but Ewing believes that it is a reliable and 
valuable procedure, particularly when done properly as is performed in the large 
cancer hospitals. It is necessary in the large cancer hospitals to have the services 
of the preclinieal and fundamental sciences, such as physics, chemistrj-, physiologj', 
and pathology. 

Dr. John J. Morton (Rochester, N. Y’^.) : The Etiology of Cancer in the Light 
of Our Present Knowledge. The knowledge concerning the cause of cancer is 
derived from three sources: first, the natural occurrence in human beings and the 
relationship to apparent inciting agents; second, the production of cancer in certain 
occupational diseases, such as radium and x-ray; and third, the experimental pro- 
duction of cancer in animals. Tlie inciting factors of cancer are first physical, 
second chemical, and third biological. All the processes which produce cancer start 
within the cell. This is a self-perpetuating mechanism and one which is no longer 
dependent upon or related to the inciting factor. The fundamental intercellular 
changes might ho due to hereditary constitution, chemical changes, and other factors. 

Dr. Leo Eloesser (San Francisco) in The Treatment of Some Abdominal Cancers 
by Combined Radiation and Cautery Incision presented a moving picture of cases 
in which at the time of operation the small intestine was packed out of the way and 
protected so that the large intestinal cancer could be irradiated with the abdomen 
open. 

Dr. Joe Vincent Meigs (Boston) : Cancer of the Cervix Treated by the Roentgen 
Ray and Radium. A series of 70 cases of carcinoma of the cervix treated by 
roentgen ray and radium is reported, of which 3a per cent are living and well without 
disease for three and one-half years. Only 11 per cent were early cases. The 
technique which the authors have used in the Pondville scries consists of the use 
of a definite amount of radium given in two equally divided treatments in the 
cervical canal only and given four daj's apart immediately after irradiation by- 
roentgen ray is finished. The x-ray is given through four portals of entry, each 
field receiving a total of 1,500 to 2,000 r. units. This is usually completed in an 
average of fourteen days. Daily exposures of from 300 r. to 600 r. are used, 
alternating the field, so that a given area receives an exposure every fourth day. 
At each application of radium 1,500 millicurie hours arc given. On the morning of 
the fourth day a similar dose is reapplied to the cervical canal, making a total of 
3,000 millicurie hours applied to the cervix in two divided treatments, four days 
apart. This method of therapy has given very good results and produces little 
reaction. Often following roentgen ray treatment the tumor becomes smaller, 
firmer, and less infected. Nineteen (27 per cent) showed a real shrinkage of 
the tumor following x-ray treatment. Grade II cancers showed a greater per- 
centage of shrinkage of tumor than did Grade III. 

Mr, Geoffrey Keynes (London) discussed The Place of Radium in the Treat- 
ment of Carcinoma of the Breast. The operative treatment of cancer of the 
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iaradic current, it was jiossible to j)ro(luce extia systoles. By ii.sinjr ,i stronger 
nirreiit, it was ])o.s.siI)!i! to proiliico voritncular filirillatioii which resulted in the 
iiiuiiediato fall in the lilood jiro.s.siire to a daiigoroti.s leeo). If this were allowed 
to continue, tlic heart dilated uatii it extruded from the thorax, and the animal 
ultiniately died. By inaasnRini' the heart manually, however, it was possible 
to ineroa.se the tone of the heart mu.scle, and to increase arterial blood pressure 
•so that the corneal rofle.x returned. By shocking the heart electrically it was 
possible to reestablish the normal rate of the heart in about half the instances. 


After applj-ing eocaiae or nictyeaine to the surface of the lioart it was possihle 
by .shocking the lieart to reestablish the normal rate of the heart in every in- 
stance. Dr. Bock suggests the availability of electrical connections and the use 
of metycaine and cocaine in all operations on the heart hecause of the possibility 
of estnbli.shing a norma] rate in individuals in whom ventricular fibrillation occurs 
during tlie operation und from whicli they rvonhl otherwise not recover. 


Professor Henri Coutard (I’aris) discii.ssed Cancer and Kadiation; Results and 
Methods of Treatment, and reported 4C case,s of Ijnnplio.snrconm treated with 
x-ray with .Id per cent five-year cures; 06 enscs of pnlatotonsillav tumors of wliich 
32 per cent were cured; 120 tumors of the Inrjmx witli 24 per cent five-year cures; 
225 tumors of the pliarynx witli 11 per cent cures; nnd S cases of inoperable epi- 
tlielial tumors of the nia.xdllary sinus witli 50 per cent five-year cures. Most of their 
cases of maxillary sinus epithelioma wore treated by surgery and radium implanta- 
tion. Nino hundred and eighty-four cases of uterine ceirical cancer treated by 
x-ray nnd radium, using x-ray first, followed by radium implantation, gave 31 per 
cent five-year euros. Ninety-seven were in Group I, with 00 per cent; 330 in Group 
II, with 50 per cent; 411 in Group III, with 24 per cent; nnd 112 in Group IV, witli 
5 per cent five-year cures. In cancer of tlie tongue, interstitial irradiation, external 
radiation, and surgical removal of the glands of the neck were used. There were 
3S2 cases with IS per cent five-year cures. One hundred and ninety-eight cases of 
cancer of the anterodorsal region of the tongue gave 22 per cent cures. Ninety-one 
cases with cancer in the posterodorsal region gave only JO per cent cures. Tliere 
were 93 infralinguai tumors witli 18 per cent cures. Radiation affects both the 
tumor itself and the vasculoconnective tissue by destroying the cancer cell in the 
former instance, wlioreas, in tlie latter there is likely to he a fihrosclerotic trans- 
formation of the vasculoconnective tissue. In tlie undifferentiated tumors, irradia- 
tion is likely to be followed by sucee.ss, particularly if it is located in loose con- 
nective tissue, hut wiion located in dense muscular tissue hecause of the fihrosclerotic 
transformation of the vasculoconnective tissue, viable cancer cells may remain in 
fibrous tissues. In the differentiated cells, as in adenocarcinoma of the breast, the 
results from x-ray or radium arc likely to be poor. Differentiated tumors, particu- 
larly in areas in which connective tissue is dense, are be.st treated by surgery. Pre- 
operative irradiation is de.sirable; postoperative irradiation should he reserved only 
for recurrence. Adenocarcinoma is nincli more difficult to cure by irradiation than 
is stratified epithelium. In tliose cancers of the lip in which tlie cell.s are diflcr- 
entiated, tlie cervical glands are removed operatively. 


Dr Vilray P. Blair and Dr. J. B. Brown (St. Louis) in discus.siag The Treat 
ment of Cancer of the Mouth and Lip stated that tlie treatment of cancer of 
the tongue is best done by interstitial irradiation. Buccal mucosal ^ 

best treated by surgery. Prior to 1932, tliey did 

tumor and the cervical glands with a 33 per cent mortality m e f ^ 

they have performed two-stage operations and in those ca.sos in «hic, i i ■ B 
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were not fixed there were no deaths. They are of tlic opinion that every patient 
with a cancer of the lip should have a prophylactic dissection of the neck in order to 
obtain a cure. 

Dr. James E-wing (New York) spoke on The Development of the Laboratory 
Service in a Cancer Hospital. The importance of cancer institutes and cancer 
hospitals was stressed, because onl}' hy the stud}' of a large number of adequately 
supervised cases in one institution can advancement in understanding and the treat- 
ment of cancer he made. By such studies, it is possible particularly in many of the 
transitional tumors to determine their true nature. Aspiration biopsy has been 
condemned as dangerous by many, but Ewing believes that it is a reliable and 
valuable procedure, particularly when done properly as is performed in the large 
cancer hospitals. It is necessary in the large cancer hospitals to have the services 
of the preclinical and fundamental sciences, such as physics, chemistry, ph}siolog}', 
and pathology. 

Dr. John J. Morton (Rochester, N. Y.) : The Etiology of Cancer in the Light 
of Our Present Knowledge. The knowledge concerning the cause of cancer is 
derived from three sources; first, the natural occurrence in human beings and the 
relationship to apparent inciting agents; second, the production of cancer in certain 
occupational diseases, such as radium and x-ray; and third, the experimental pro- 
duction of cancer in animals. The inciting factors of cancer are first physical, 
second chemical, and third biological. All the processes which produce cancer start 
within the cell. This is a self-perpetuating mechanism and one which is no longer 
dependent upon or related to tlie inciting factor. Tlie fundamental intercellular 
changes might he due to hereditary constitution, chemical changes, and other factors. 

Dr. Leo Bloesser (San Eranciseo) in The Treatment of Some Abdominal Cancers 
hy Comhined Radiation and Cautery Incision presented a moving picture of cases 
in which at the time of operation the small intestine was packed out of the way and 
protected so tliat the large intestinal cancer could be irradiated with the abdomen 
open. 

Dr. Joe Vincent Meigs (Boston) : Cancer of the Cervix Treated by the Roentgen 
Ray and Radium. A series of 70 cases of carcinoma of the cervix treated by 
roentgen ray and radium is reported, of which 35 per cent are bring and well without 
riisease for three aud one-half years. Only II per cent rvere early cases. The 
technique which the authors liave tised in the Pondville scries consists of the use 
of a definite amount of radium given in two equally divided treatments in the 
cervical canal only and given four days apart immediately after irradiation hy 
roentgen ray is finished. The x-ray is given through four portals of entry, each 
field receiving a total of 1,500 to 2,000 r. units. This is usually completed m an 
average of fourteen day.s. Daily exposures of from 300 r. to 600 r. are used, 
alternating the field, so that a given area receives an exposure every fourth da}. 
At each application of radium 1,500 millicuric hours arc given. On the morning of 
the fourth day a similar dose is reapplied to the cervical canal, making a total of 
3,000 millicurie hours applied to the cervix in two divided treatments, four da\s 
apart. This method of tlier.apy has given very good results and produces little 
reaction. Often following roentgen ray treatment the tumor becomes smaller, 
firmer, and less infected. Nineteen (27 per cent) sliowcd a real slirinkage of 
tiio tumor following x-ray treatment. Grade II cancers showed a greater per- 
centage of shrinkage of tumor than did Grade III. 

Mr. Geoffrey Keynes (London) discussed The Place of Radium in the Treat- 
ment of Carcinoma of the Breast. The operative treatment of cancer of the 
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breast has not been very satisfiictovy and because of tins tlie author has resorted 
more and more as time has gone on to radium irradiation, lie docs not believe 
in Handley’s coneeption of cell iiormcation but i.s of the opinion that cancer 
spreads entirely by lymphatic embolism. In 1922, he began using radium inter- 
stitial irradiation in cancer recurrences. In 192-1, he began treating inopcr.ablc 
jirimary tumors of the breast, lie treated 50 inoperable cn.ses and at tlie end of 
years had 10 per cent of them living and well. He now treats earlier cases 
of cancer with interstitial radiation. He frequently removes the tumor or hreast 
followed by irradiation but never docs an axillary dissection. In those cases in 
uhich ho examined the removed tumor nine months or more after the irradiation, 
he found tliat 50 per cent of the case.s showed no remaining tumor cells. He 
felt because the other 50 per cent slioweil viable cells that the large bulk of the 
tumor had prevented complete destruction, and that in sucli instances when the 
tumor was large it was best to remove tlie tumor hefore irradiation. Tiie radium 
needles arc placed in the plane between the breast and the muscles, hut from his 
c.xpcrienee he is eonvinced that removal of the axillary gland is unnecessary. It 
may actmally do harm in those cases in whieli the glands are large and is unneces- 
sary in those cases iu which the glands arc small or absent. He advocates local 
excision of the tumor when the tumor is small or when the diagnosis is uncertain 
to be followed by irradiation of the breast and axilla. If the tumor is large, simple 
removal of the breast without removal of the muscle followed by irradiation is 
done. Tlie results obtained are about the same obtained from surgery because 
death is duo to distant and not to local inetastases. In all he has had 325 cases, 
250 of which were followed from 1924 to 19.34. Tlierc are 85 cases in which the 
disea.so was localized to tlio hiciist, of which 83.5 per cent were well after three 
years, and of which 71.4 per cent were well after four years. There were 91 
cases in which the disease was localized in the breast and axilla, of which there 
were 51.2 per cent three-year cures and 29..3 per cent five-year cures. There were 
74 cases which were definitely inoperable, of which there were 34.1 per cent three- 
year cures and 23.6 per cent five-year cures. As the axilla was not exposed in his 
cases, it is probable that in many of the cases in which he assumed there was no 
nxillnrj- involvement such actually had occurred, so that, correcting for this error, 
he believes that the three- and five-year cures should be 94.S per cent and S8.3 per 
cent, respectively. Irradiation is mncli better than operation, hccaiise it is at- 
tended with a much lower aiortnlity rate, and there is less danger of dissemination 
of the disease when it has once gotten in the axillary nodes. 


Dr. S. W. Harrington (Eochester, Minn.) : The Belationshlp of Pregnancies to 
the Surgical Treatment of Carcinoma of the Breast. The breast carcinoma cases 
treated at the Mayo Clinic were divided into two groups, those which developed 
cancer during pregnancy and those in which pregnancy occurred after removal of 
a breast for cancer. There were 92 patients in whom a cancer of the hreast 
developed during pregnancy, of whom 88 were traced. There nerc 55 patient- 
in whom the breast bad been removed for cancer and who subsequently became 
pregnant, all of whom were traced. Of the 92 cases in which a cancer of tlie 
breast developed during pregnancy, there were none in Grade I; oA per cen 
were Grade II, 21.7 per cent Grade in, and 59.8 per cent Grade 11. Tlurfccn 
per cent were not graded. Of these 92 cases, there were S4.S I”''' 
metastasis, of which none lived, and 15.2 per cent \nthout mefasfas.s. T 
55 cases operated upon subsequently becajne pre^innt. „r.iirrp(l 

nanev occurred from one to thirteen years after operation, most of them o 
between one to three years. There were 13 cases from between one ‘ ‘ 

after operation, and 15 between two and three year.s. The grading of lo 
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in these cHses was as follows: Type I, 4 casesj Type llj fe cases; III? 

15 cases; Type IV, 11 cases; and in 17 eases the tumor was not graded. Forty- 
five and five-tenths per cent had axillary metast.a.sis, whereas, 54.5 per cent had 
none. The re.sults drained in this group were as follows: Of those surviving one 
or more years,’ there were 33 of 37; two or more years, 29 of 3/; three or more 
years, 26 of 35; five or more years, 24 of 31; ten or more years, 12 of 18; and 
fifteen or more years, 7 of 12. Although these results seem to indicate that preg- 
nancy occurring in a woman who has previouslj- had a carcinoma of the breast 
does not offer as hopele.ss a prognosis as previously thought, it is Dr. Harrington’s 
opinion that a woman wlio has had a carcinoma of tlie breast should be warned 
that she should not become pregnant. 

Dr. L. S. McKittrick (Bo.ston) (Interstitial Irradiation in Breast Tumors) be- 
gan intei'stitial irradiation of breast tumors in 1913. His technique differed 
somewhat from tliat of Mr. Keynes in that the needles were placed between the 
breast and the muscle and also above the tumor in the breast. A gridiron method 
of introducing the needles was used. Almost immediately after the removal of the 
needle, the tumors began to decrease in size and the decrease frequently continued 
for four to five months. Ho has had 40 cases, 10 of which were operable, 20 
inoperable, and 10 recurrent. There were 3 deaths. In the operable tumors there 
was complete regression of the tumor in 60 per cent. There ■was 50 per cent 
or more regi-ession of the tumor in 12 per cent and less than 50 per cent regres- 
■sion in 2S per cent. He believes tlmt the size of the tumor has a groat deal to 
do with the ability of the radium to produce regression. Based on his results, he 
is of the opinion that in operable cancer of the breast irradiation is less desirable 
tlian surgery, because of the finding of viable cells in the irradiated mass in the 
large percentage of cases and because of the deformitj- and the pain following 
irradiation. He is also of the opinion that irradiation does not protect the axilla 
from invasion by the tumor. 

Dr. Carl Eggers (New York) discussed The Value of Ead-ical Operation for 
Cancer in the Presence of Involved Eymph Nodes. In the treatment of cancer 
the removal of the regional Ij-mph nodes is of importance for cure. Involvement 
of the a.villa in cancer of the breast should never keep one from doing a radical 
operation. In his mammary carcinomas, Eggers obtained five-year cures in 43.8 
per cent, 33.3 per cent with axillary lymph nodes and 65.4 per cent without nodes. 

Dr. Eudolph Matas (Now Orleans) in discussing these papers emphasized that, 
although great advance has been made in the x-ray and radium treatment of 
cancer, at the present time these should be used merely as adjuncts and that the 
surgical removal of the tumor is most important. In closing the discussion, Mr. 
Keynes stated that for a number of years he had done routine biopsy and had 
observed no errors between the clinical diagnosis and that obtained histologically. 
Because, however, he obtained a recurrence in the skin wounds, he discontinued 
this procedure. At the present time he frequently removes cither the tumor or 
the breast, and states that in no instance did he use irradiation in which the 
diagnosis was not definite either clinically or pathologically. 

Dr. Loyal Da'vis (Cliicngo) discussed The Eesults of Eadlatlon on Gliomas of 
tlie Brain. In considering the good effects obtained following x-ray treatment 
of brain tumor-s, frequently one has a fal.^e conception and does not take into 
con.sidoration the results obtained from the operative removal of portions of the 
tumor and the decomprc.ssion resulting from the operation. In the examination 
of eases previously operated upon and in which at the time tumor tissues were 
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breast has not been very satisfactory and because of tins the author has resorted 
more and more as time has gone on to radium irradiation. He does not believe 
in Handley's conception of cell permeation but i.s of the opinion th.at cancer 
spreads entirely by lymphatic embolism. In 1922, he began using radium inter- 
stitial irradiation in cancer rcciirrcnecs. In 1924, he began treating inoperable 
primary tumors of tho breast. lie treated 50 inoperable cases and at the end of 

eight years had 10 per cent of them living and well. He now treats earlier cases 

of cancer witii interstitial radiation. He frequently removes tire tumor or breast 
followed by irradiation but never docs an axillary dissection. In those cases in 
which ho examined the rcirroved tumor nine months or more after the irradiation, 
he found that 50 per cent of the cases showed no remairring tumor cells. He 
felt because the other 50 per cent showed viable cells that the large hulk of the 
tumor had preverrted complete destruction, and that in such instances when the 

tumor was large it was host to remove the tumor before irradiation. The radium 

needles are placed in the plane between the breast and the muscles, hut froai his 
e.xperience he is convinced tlmt removal of tho axillary gland is unnecessary. It 
may actually do harm in those cases in which the glands are large and is unneces- 
sary in those cases in which the glands are small or absent. He advocates local 
excision of tbe tumor when the tumor is small or when the diagnosis is uncertain 
to ho followed hy irradiation of the breast and axilla. If the tumor is large, simple 
removal of tho breast without removal of the mnselc followed by irradiation is 
done. Tho results obtained are about tbe same obtained froin surgery because 
death is duo to distant and not to local metastascs. In all he has liad 325 cases, 
250 of which were followed from 1924 to 1934. Tliere are S5 cases in which the 
disease was localised to the breast, of wliicli S3.5 per cent were well after three 
years, and of whicli 71.4 per cent were well after four years. There were 91 
cases in whicli tho disease was localized in the breast and axilla, of which there 
were 51.2 per cent three-year cures and 29.3 per cent live-year cures. There were 
.74 cases which were definitely inoperable, of which there were 34.1 per cent three- 
year cures and 23.0 per cent five-year cures. As the axilla was not exposed in his 
cases, it is probable that in many of the cases in which he assumed there was no 
axillary involvement such actually had occurred, so that, correcting for this error, 
he believes that the three- and live-year cures should be 94.S per cent and S6.3 per 
cent, respectively. Irradiation is imieli better than operation, because it is at- 
tended witli a much lower mortality rate, and there is less danger of dissemination 
of the disease wlien it has once gotten in the axillary nodes. 


Dr. S. W. Harrington (Hochester, Minn.) : The Kelationshlp of Pregnancies to 
the Surgical Treatment of Carcinoma of the Breast. The breast carcinoma cases 
treated at the Mayo Clinic were divided into two groups, ti\ose which developed 
cancer during pregnancy and those in which pregnancy occurred after removal of 
a breast for cancer. There were 92 patients in wliom a cancer of the brea-sl 
developed during pregnancy, of whom 88 were traced. There were 55 patients 
in whom the breast had been removed for cancer and who subsequently became 
pregnant, all of whom were traced. Of tho 92 cases in wliich a cancer of the 
breast developed during pregnancy, there were none in Grade I; 5.4 V^r^^ 
were Grade II, 21.7 per cent Grade III, and 59.8 per cent Grade 11. Tlurtccn 
per cent were not graded. Of these 92 cases, there were S4.S per cent w 
metastasis, of which none lived, and 15.2 pmr cent without melastas.s. Tlmrc w 
55 cases operated upon which subsequently became pregnant. H hereas the preg 
nancy occurred from one to thirteen years after operation, most of them occ 
between one to three years. There were 13 cases from between one ™ ^ 

after operation^ and 15 between two and three years. Tiie fjraciiifi; o 
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Dr. William Jason Mixter (Bo.ston): Bupture of the Lumhar Intervertehral 
Discs as a Cause for So-Called Sciatic Pain. Frequeiitlv casc.s of low-back ijaiii 
iissoc.iatcd with sciatica aic the result of rupture of the intervertebral disc and 
extrusion into the spinal canal. Si-xty per cent of the.so come on immediately after 
injury, aggravated by bending and lifting, relieved by lying down, and there is 
frequently tipping tow'ard the affected side. There is limitation of straight leg 
raising. There is also an absence of diminution of ankle reflex on the affected 
side. The x-rays occasionally show narrowing of the intervertebral disc, but this 
is seldom found. In cases of low-back pain associated with sciatica unrelieved by 
conservative orthopedic measures the patient should liave a lumbar puncture. Tlie 
puncture should be made in the fourth or fifth interspace. The first two drops of 
spinal fluid should be kept for examination, as the protein content of the spina! 
fluid is extremely important. The protein is normally from 40 to 50 mg. per cent; 
anything above that is abnormal and when present an intraspinous injection of 
lipiodol followed by roentgenography should be made to determine any encroach- 
ment upon tlie spinal canal. Five cubic centimeters of the lipiodol is introduced 
with the patient in the prone position on the fluoroscopic table and x-ray examina- 
tion made in this position. The charaetcrisiic deformity sliows encroachment upon 
the shadow produced by the lipiodol opposite the intervertebral disc. Mixter bad 
21 unoperated cases with negtitive lipiodol findings and 58 cases whicli were oper- 
ated upon. In each instance there was a protrusion in the canal of the interverte- 
bral disc. The operation which is done consists of a hemilaminectomy, usually 
removing the lamina involved and a portion of the lamina above and below. Occa- 
sionally it is necessarj' to resect the articular facet. The protrusion is removed, 
occasionally transdurally. Because of the back injury, and also because of the 
laminectomy, a fusion of the spine is usually done. In his cases a rupture occurred 
between the second and third lumbar in 1 ; between the third and fourth in 4 ; 
between the fourth and fifth in 35, or 60 per cent; between tlie fifth lumbar and 
first sacral in 17, or 30 per cent; and between the first and second sacral in 1. 
Of these patients 32 are well, 13 improved, 3 unimproved, 1 died of the operation, 
another died of urinary sepsis following the operation without any improvement, 
and .8 which have been observed from one to six montlis were too recent to evaluate. 
Seven have been operated upon with no evidence of rupture. There were 3 of 
tliese who Iiad a localised i\racl\noiditis and the otlier findings were normal. The 
paper was di.scus.sod by Dr. Kellogg Speed (Chicago) who stated that he had had 
100 patients with sciatica following trauma, and of this group 5 continued to Iiave 
symptoms in spite of conservative orthopcvlic measures. Three of these were given 
a lipiodol injection and in all there were the characteristic deformitie.s shown by 
Mixter. Speed advocates the use of simpler measures before resorting to lipiodol. 
Dr, Howard Naffziger (San Francisco) stated that many of these cases were pre- 
viously operated upon for cord tumors. He has liad 30 proved cases and states 
that many of these piitient.s have repeated slight injuries, such as horseback riding 
or jumping. In many case.s it is necessary to open the dura in order to determine 
the presence of a mass. 

Dr. Owen H. Wangensteen (Minneapolis) pre.^entod Studies on the Etiology of 
Acute Appendicitis. The anatomy of the appendix was studied in over SflO speci- 
mens, uml the Gerlaeh fold was found to bo present in SO per cent. In no instance 
was there any evidenee of spliinctor except in the fetus. Tlie distensibility of the 
normal human appendix was 40 cm. of water; that of tlic appendix removed be- 
tween attacks was 50 cm. of water; whereas that with acute suppurative appen- 
dieiti.s was 70 and above. In patients with appeiidico.stomy it was found that 
similar pressures existed. In order to determine the bacterial influence in appen- 
dicitis, exudate from patients with acute suppurative appendicitis wa.s introduced 
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romoviMl juul flum subscquontl.v irra.Iiuto,!, tl.r co„M ii„,l „„ wnclation 

)CU\een tUc simount of (loop x-roy troiitmont. nntl tlie histologic ch.-mgc. Jlistologic 
cxiiminations foUowiriK insuliution of gliol.lastono.s show more central necrosis 
and greater growth of collagcnons tissues than in the. untreate.l tissue, hut there 
IS apparently little inhibition of the growth of the tumor at the periphery. Clin- 
ically one is likely to be misled from results obtained from the irradiation. 

In diseu.ssion Dr. Elliott Cutler (Boston) .stated that irradiation definitely pro- 
longed life in many of these patients, particularly in cases with medulloblakonia. 
Tliese tumors are likely to recur, but by irradiation they have increased the survival 
rate from one year to six years in a number of cases. 


Dr. F. E. Eeiobert (San Francisco) believes that x-ray is advantageous in treat- 
ment of these cases clinically. Rocentl)' they had been using heat applied directly 
to the brain substance bj’ means of the high frequency current, which produces 
n destruction of tissues a consideraiilc distance away from the site of application. 
In these cases, however, tliey are not using irradiation. 

Mr. Julian Taylor (Eondon) stated that although frequently there is little 
change in the histologic appearance of the tissue following irradiation, tlie clinical 
improvements are frequently veiy .striking. For some lime in those cases wiflt a 
tumor on tlie left side of tlie brain in whicli be felt reasonably certain by a 
process of elimination the lesion was a glioma, be has employed only deep x-ray 
irradiation and has been very agreeably surprised at the improvement wliich these 
patients have obtained in that their choked discs and bemiplcgia liave disappeared. 


Dr. W. E. Gallie (Toronto) in discussing The Treatment of Fracture-Dislocation 
of the Cervical Spine stated that they had been disappointed in the results ob- 
tained from reduction of cervical fractures because of too much danger of damage 
to the spinal cord. He advocates skeletal extension by means of ice tongs placed 
in tlie parietal bones. Whereas previously they used extension for a long time, 
recently they discontinued this because they observed cases with compression of 
tlie fifth cervical nerve. Tliey now use very heavy traction for a period of minutes, 
following which they apply a head jacket cast, the whole procedure faking about 
an hour. Tliirty to forty pounds of weight are applied for ten to twenty iiiinute.s 
and usuallv in this time satisfactory reduction is secured. This can frequently be 
facilitated by gentle nianipubition. When the articular facets hecoiiie locked, 
open reduction by levering the facets into place may be necessary or even resection 
of one of the facets, deduction in fresh fracture is very much easier than in old 
ones. In the latter recurrence is likely to occur and because of this the author 
advocates spinal fusion according to the method of Hibbs whieh they have been 
nsine for four years. 


Dr. F. J. Cotton (Boston) suggested the wiring togetlior of the spinous proce.s.sc.s 
instead of tlie fusion operation. 

Dr. Frayer Gurd (htontreal) states that in Montreal they have hcen fusing the 
skull to the cervical spine by means of grafts from the ileimi. 

Dr. WiUiam Darrach (New York) discussed mild injuries of the cervical .spine 
with nniiaterid subluxation. In nine years they have laid 134 eases. These ustia J 
follow a mild injury, such ns forcefully turning the head, snecsing, or some other 
trivial injiirv. The head is usually fixed in position .md re.scmbles torticollis. h 
di.ngnosis is made by means of stereoroeutgenograins. In the milder cases rei 
tion is secured by re.st and gentle traction, using a gravity pull on an air m 
ivitb tlie bead in hyperexfension. The head is then fixed m a plaster cn.s . 
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exposure of the joints to he arthrodesed. The amount of bone to be removed and 
its location are to be determined by carefully made preoperative x-rays. 

Dr. Isadore Zadek, New York City: Dr. Zadek stated that acute osteomyelitis 
in the adult is very rare with no literature on the subject. He reported nine 
cases. "Acute'’ is rather a misleading word, since onset is slow and frequently 
follows earlier injury. Sjmptoms are localized pain with no fever or only slight 
rise in temperature. Leucocytosis is present only if there is fever. X-rays are 
negative for several weeks or months and then localized; irregular mottling of 
the bone is seen. Pathologically there is central granulation tissue and pus, more 
often in the shaft than in the end ofthe long bone, without subperiosteal involve- 
ment in most cases, the disease spreading along the medulla. Sequestrum forma- 
tion is rare. Treatment is operative and consists of decompression by removal 
of small window of bone over diseased area. 

Dr. R, E. Robertson, I'oronto, reviewed treatment of acute staphylococcic 
osteomyelitis as a clinical entity in the light of recent serologic findings. Clinical 
experiments and obserr-afions showed titer could be raised live to fourteen times 
by use of toxoid; this should be used as a preventive measure in children with 
staphylococcal skin infections, etc. Acute cases of infeetiou must not receive 
toxoid until later, however. Operative treatment should be used only in those 
cases of osteomyelitis with abscess present, as there is no indication otherwise. 
Titer must be raised before operating a Brodies abscess, especially in elderly 
individuals. 

In disous-sion, Dr. H. Wlnnet Orr, Lincoln, Neb., showed several excellent re- 
sults in osteomyelitis treated by his method with vaseline packs and immobiliza- 
tion in plaster. 

Professor Lelio Zeno, Bosurio de Santa Fc, Argentine, discussed his treatment 
of burns and showed moving pictures of the method. Burns, like fractures, are 
a condition and not a disease and are benefited by immediate immobilization in 
piaster of Paris in both children and adults. Pain is suppressed almost instantly 
and infection prevented. Plasters wet with cold water are applied directly to 
burned areas with limbs in good position after evacuating blisters if they are 
very large or tense. These plasters are not changed for at least ten days in first 
and second degree burns. Leg plasters are supported on Braun splints and arms 
are suspended from overhead frame. Bed clothes are supported by cradles to 
allow free ventilation. 

Dr. Leo Mayer, New York City, stated his opinion that the secret of proper 
treatment in slipping of the femoral epiphysis is early diagnosis. Such diagnosi.s 
should bo made on a history of slight limp with limitation of internal rotation 
and on radiographs showing loss of normal bulge of head superiorh', prominence 
of superior lip of neck at epiphyseal line, and apparent diminution in the length 
of the epiphysi.s. Treatment: drilling of epipyseal line through trochanter in 
seven or eight places with plaster of Paris immobilization for two to three months. 

Symposium — ^Fractures of the Neck of the Femur: Dr, Guy W. Leadbetter, 
Washington, D. C., stated that fifty-nine cases followed showed 71 per cent union 
ndth an additional fi per cent good functional results without union by nonopera- 
tive treatment. Conservative treatment should be applied when possible and 
should be the method used in teaching although internal fixation is more adequate. 
A recent series .shows 75 per cent operative and 2.5 per cent con.son-ative. -I'sc 
of hcel-pnlm test for reduction was emphasized. 
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into the aiipciKlix exposed in appcndicostomy and in no instance did an infection 
occur. The appendix of a patient with an a])pendicostoiny was cannulated and 
it was found tliat from 1 c.c. to 2 c.c. were secreted in twenty-four liours. In 
investigating a largo nuinlier of animals, it was found that the rabbit’s appendix 
was similar to that of- a human. It secretes 0.02 c.c. per minute and if the base 
of it is tied it will perforate in from ten to fourteen hours. If cretin oil is 
giien by mouth or hypertonic solution intravenously, the perforation occurs much 
earlier, in from three to six hours. These effects do not occur if the arteries of the 
appendix are blocked. The volumetric content of the human appendix is from 
0.1 to 0.2 c.c. 

Dr. E. P. Xiehinan (University, Va.) discussed The Place of Exploratory Opera- 
tion in the Surgery of Suhphrenic Abscess. He has had 9 cases of subphrenie ab- 
scess which were explored and no abscess found. There were 20 cases in which 
an abscess was found, giving a correct diagnosis of 51.7 per cent. Five cases 
which were missed clinically were found at autopsy or in some other way. In 
the cases operated upon in which abscesses were found, there is a mortality rate 
of 23 per cent. Aspiration is condemned as a diagnostic procedure, because it is 
dangerous and also unreliable. The mortality rate in the cases which were explored 
and the abscess not found was 55.5 per cent. All of these, however, died of 
other conditions: 2 of multiple liver abscesses, 1 of empyema, 1 of a pulmonarj' 
embolism, and 1 of an undetermined sepsis. The extraserous approach is perfectly 
safe and exploratory operation is justified if a diagnosis cannot be made other- 
wise. 

In discussion. Dr. Alton Ochsner (Hew Orleans) emphasized the importance of 
early diagnosis and exploration if diagnosis cannot be made and emphasized the 
importance of the extraserous approach because of its relative safety and lower 
mortality. ^ ' 

Dr. Howard Lilienthal (New York) advised, in these cases in which the diag- 
nosis is difficult, the production of a pneumoperitoneum before the taking of an 
x-ray. Dr. Edwin Beer (New' York) suggested in those cases in which there is a 
difiiculty of diagnosis that a perirenal insulfiation of air or carbon dioxide be made. 


REVIEW OP THE FIFTIETH ANNIVERSARY MEETING OF 
THE AMERICAN ORTHOPAEDIC ASSOCIATION, LINCOLN 
AND OMAHA, NEB., JUNE 2 TO 4, 1937 


Wallace H. Cole, M.D., St. Paul, Minn. 

(From the Dimsion of Orlhopaeclics of ihe Deparimmt of Surgery, University of 
Minnesota Medical School) 


nPHE Fiftieth Anniversary meeting of the American Orthopaedic 
1 was held in Lincoln and Omaha, Neb., June second to fourth of this year. 


Association 


major contributions were: 


Dr. K. Plato Schwartz, Bochester, N. 
astragalar arthrodesis and advocated a 


y., outlined the requirements for a sub- 
lateral .T-shaped incision for complete 


Received for publication. July 17. 1937. 
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exposure of the joints to be arthrodesed. The amount of bone to be removed and 
its location are to be determined by carefully made preoperative x-rays. 

Dr. Isadore Zadek, New York City: Dr. Zadek stated that acute osteomyelitis 
in the adult is very rare with no literature on the subject. He reported nine 
cases. “Acute” is rather a misleading word, since onset is slow and frequently 
follows earlier injury. Symptoms are localized pain w'ith no fever or only slight 
rise in temperature. Leueocytosis is present only if there is fever. X-rays arc 
negative for several weeks or months and then localized; irregular mottling of 
the bone is seen. Pathologically there is central granulation tissue and pus, more 
often in the shaft than in the end ofthe long bone, without subperiosteal involve- 
ment in most cases, the disease spreading along the medulla. Sequestrum forma- 
tion is rare. Treatment is operative and consists of decompression by removal 
of small wndow of bone over diseased area. 

Dr. B. E. Eobertson, Toronto, reviewed treatment of acute staphylococcic 
osteomj'elitis ns a clinical entit}' in the light of recent serologic findings. Clinical 
experiments and observations showed titer could be raised live to fourteen times 
by use of toxoid; this should be used as a preventive measure in children with 
staphylococcal skin infections, etc. Acute cases of infection must not receive 
toxoid until later, however. Operative treatment should be used only in those 
cases of osteomyelitis with abscess present, as there is no indication otherwise. 
Titer mu.st be raised before operating a Brodies abscess, especially in elderly 
individuals. 

In discus, •iion. Dr. H. Winnet Orr, Lincoln, Neb., showed several excellent re- 
sults in osteomyoliti.s treated by his method with vaseline packs and immobiliza- 
tion in plaster. 

Professor Lelio Zeno, Eosario de Santa Fe, Argentine, discussed his treatment 
of burns and showed moving pictures of the method. Burns, like fractures, are 
a condition and not a disease and are benefited by immediate immobilization in 
plaster of Paris in both children and adults. Pain is suppressed almost instantly 
and infection prevented. Plasters wet with cold water are applied directly to 
burned areas with limbs in good position after evacuating blisters if they are 
very large or ten.se. Those plasters are not changed for at least ten days in first 
and second degree burns. Leg plasters are supported on Braun splints and arms 
are suspended from overhead frame. Bed clothes are supported by cradles to 
allow free ventilation. 

Dr. Leo Mayer, New York City, stated hi.s opinion that the secret of proper 
treatment in slipping of the femoral epiphysis is early diagnosis. .Such diagnosis 
should bo made on a history of slight limp with limitation of internal rotation 
and on radiographs showing loss of normal bulge of head superiorlj-, prominence 
of superior lip of neck at epiphyseal line, and apparent diminution in the length 
of the epiphysis. Treatment: drilling of epipyseal line through trochanter in 
.seven or eight places with plaster of Paris immobilization for two to three months. 

Symposium — Fractures of the Neck of the Femur: Dr. Guy W. Leadbetter, 
Washington, D. C., stated that fifty-nine ca.ses followed .showed 71 per cent union 
with an additional (i per cent good functional results without union by nonopera- 
tivo treatment. Conservative tre.atmcnt should be applied when possible and 
should be the method used in teaching although internal fixation is more adequate. 
A recent series shows 75 per cent operative and 2.5 per cent conservative. Use 
of heel-palm test for reduction was emphasized. 
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Dr. B. T. Harris, Toronto, pointed out that intcrnnl iixation has been used for 
three years at the Toronto General Ho.spital. The Smith-Peterson nail is used, 
and ho feois that "nn.soJvcd fracture” Ls nearly conquered. The principles of 
treatment are: (1) accurate reduction; (2) close appro.xinintion of fragments; 
and (3) mainfcnanco of approximation. Failures are duo to: (1) nail in poor 
position; (2) too early weight hearing, eight weeks being minimum time. 

Dr. W. W. Plmnmer, Buffalo, uses Smith-Peterson nail with elaborate technique 
and a frame that clamps to table. He feels pain is relieved early and the fear 
of long fixation in plaster of Paris is eliminated. 

Dr. E. G. Brackett, Boston, in discussing rccomstruction operations for ununited 
fractures of the neck of the femur, divided methods into two groups: (1) whore 
articular sfrucfures remain intact and can be used (Brackett); (2) where non- 
artieular structures are used. Procedure must be chosen on basis of what nil! 
stand up to expected use. 

Discussion of the sympo.sium showed the Sniith-Petcrson nail to be the most 
popular method of internal fixation. Orr felt that there was a tendency to 
minimize dangers of operation and demonstrated cases treated with moleskin 
traction and donblo leg plaster with excellent results, Henderson advocated u.se 
of lag-screw and showed slides of perfect results. Albee showed advantages of 
his reconstruction operation from viewpoint of comparative anatomy with the 
advantage of long abductor lover. Dickson .said the Brackett operation was the 
best of all recoast ruction operations but that fixation must bo used for threo to 
five moiifhs. 

Dr. Bobert Funsten, Cliavlottesville, Vn., rtqiortod twenty eases of so-called 
"dash-board” dislocations of the hip occurring in passengers in the front seat 
of an automobile with head-on collisions and due to force exerted on flexed and 
adducted femur. Treatment: immediate reduction with traction or plaster for 
six to eight weeks; no iveight bearing for three months. Prognosis good in 
uncomplicated dislocation, but with fracture of posterior lip of acetabulum some 
disability remains. 

Mr. B. Watson Jones, Liverpool, England, .•ipokc by invitation, oa the develop- 
ment of fracture froatnieiit in Groat Britain. General standards have been low, 
but fracture clinics are being started so that now about oiio-fourth of the cases 
are treated bv experts. The basis of the new development is n threefold pro- 
gram: (1) cstablislmioiit of fracture iinit.s ia the hospitals; (2) better teaching 
of the medical students am! postgraduates; (3) the formation of u network of in- 
dustrial rehabilitation centers which consiiler both tlie physical and mental sale 
of the problem. "Malingerers are made and nut born.” A motion picture film 
to show old and new methods of fracture treatment is used as an educational 
method. This was exhibited. 

Dr. Svante Orell, Stockholm, Sweden, described three types of bone used for 
surgical bone grafting which complement but do not supplant live autogenous 
grafts: (1) "Os puruni,” bone which has been cleaned of cellular elements by 
treatment in salt solution, potassium hydroxide, and acetone, and which is iisci 
to fill in gaps after resection, since it can be cut to exact shape and since 
nature allows osseous and connective tissue cells to penetrate easily. (-) ' 

novum,” new bone formed on and in a piece of os purum, transplanted su - 
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pcriosteally on the tibia and removed in one to two mouths. U.sed for spine 
fusions and pseudarthrosis. (3) "Boiled bone," osteomyelitic or sarcomatous 
bone boiled and immediately replaced to fill gap left bj' its removal. 

Dr. Paul Swett, Hartford, Conn., spoke on synovectomy used to preserve joint 
surfaces and to remove disease synovial membrane. It is indicated in: (1) cer- 
tain cases of atrophic arthriti.s; (2) chronic traumatic arthritis; (3) benign tu- 
mors of sjTiovial membrane; (I) syphilitic arthritis; (5) intermittent hydrops; 
(6) chronic o.s.'ifying .s.ynoviti.s. It is not indicated in hypertrophic or tubcrculou.s 
arthriti.s. 


SIXTY-THIRD ANNUAL MEETING OF THE AMERICAN NEURO- 
LOGICAL ASSOCIATION, ATLANTIC CITY, JUNE 3 TO 5, 1937 

Wilder Pe.vfield, M.D., .and Joseph Evans, M.D., JIontre.a.l, Quebec 

"VV/HAT i.s the limit of tolerance of the brain for radiotherapy? This question 
was answered in part by Percival Bailey, J, O’Connell, and A. Bnmschwig in 
a paper entitled Experiences with the Eoentgen Treatment of Cerebral Gliomas. 
The authors described the results of treatment of two cases of glioblastoma and 
one of medulloblastoma. The iir.st two patients received l,d00 r. units and 1,800 r. 
units; the third, a child, received 1,300 r. unit.s, in divided doses. The do.sagc 
was great enough to jiroduco a weeping edema of (ho scalp. .Subsequent to 
treatment all sign.s of tumor disappeared, but at the end of about eighteen months 
all three patients became progre.ssively weak and asthenic until death occurred. 

Postmortem histologic study of the brains showed no .sign of tumor remaining, 
but it also showed extensive damage to neurones. There was loss of Xissl sub- 
stance in ganglion celhs, appearance of intracellular fat, and fragmentation of 
ncurofibrillae. The glial cells were also markedly affected: swelling of oligo- 
dendroglia, clasraatodendrosis of astrocytes, hypertrophy of microglia, and active 
phagocytosis witliin the brain. The meninges and blood vessels of the b-ain 
showed little change. The pituitary body was unaltered. 

The authors believe that since such a highly destructive effect can be achieved 
through the intact .skull, there is no indication for direct roentgen treatment of 
brain tumors through a craniotomy opening at operation as practised in the neuro- 
surgical clinics of .Sachs and of Elsbcrg. 

The consensus of opinion among the discus.sors was that somewhere a middle 
ground will be found so that neoplastic cells may be destroyed and cerebral tissue 
preserved. To achieve such a therapeutic effect is, of course, the ambition of all 
radiothorapouti.st.s. The upper limit of x-ray do.sagc at least is clearly described 
by the author.s. 

Peet and List reported a study of facial sweating in jiatients who hnd been 
submitted to varying types of sympathetic and trigeminal neurotomy. .Although 
after .sympathectomy sweating in the face disappears when the patient is hot, 
there occurs increased .sweating ns the result of gustiitory-.salivary rcfle.v. This 
reflex produces sweating in the face when sour substances are taken into the 
mouth. 


Ilccrlveil for publication. July I, 1937. 



484 


surgehy 


Hj peructivity of the sweat glands was found also after sympathectoiuj- when 
acetylcholine was injected. This suggests that sweating, which is to ho listed as 
a parasympathetic activity, has a peripheral apparatus which is h.vpersensitized 
to humoral stimulation hy section of its ncrv'o connection rvith the central nervous 
system. This finding is in conformity with the aiscovcry }>y .Tames White and 
his coworkers that postganglionic sjunpathectoniy hjiierscnsitizes the peripheral 
blood vessels to the activity of adrenalin circulating in the blood. 

Thus it may be assumed that section of the autonomic outflow from the cord 
cuts the parasympathetic fibers to the sweat glands in the face and sympathetic 
fibers to the vessels producing sensitization of each to its own particular humoral 
stimulant. This is another example of the activation of the autonomic function 
by humoral as well ns neural stimulation. 

Sachs, Schwartz, and Weddell presented evidence that taste fiber.s from the an- 
terior two-thirds of the tongue soinctinies traveled to the facial nerve bj’ way of 
the greater superficial petrosal nerve, instead of invariably through the chorda 
tynipani to the facial nerve as ordinarily believed. The evidence was derived 
from the study of patients with section of the chorda tynipani during radical 
mastoidectomj' as compared with the results of section of the greater superficial 
petrosal during trigeminal rhizotomy. 

Penfield and Boldrey made an analysis of the motor and somatic sensory repre- 
sentation in the cerebral cortex of man from evidence obtained during stimulation 
of the cortex in a search for opileptogenic foci. 


Schwab and Tureen pointed out that the spinal cord might recover after 
fifteen minutes of ischemia but that longer periods of arrest of circulation were 
invariably fatal to the cord. The anterior horn cells were more vulnerable than 
other neurones. 

There is a frequently recurring tendency to make elaborate laboratory or 
mathematical studies replace simple clinical thinking. A tj-plcal example of this 
tendency was a paper by Savitsky and Kessler urging the adoption of the Ayala 
index in cerebrospinal fluid studies. By comparing the spinal fluid pressure before 
and after withdrawal of 10 c.c. of fluid, the index expresses niatheniatically the 
fact that the withdrawal has been made from a larger or smaller total volume of 
fluid. The use of the Ayala index substitutes a figure for simple thinking. But 
one is forced to ask, why clothe a mathematical formula ivitli authority? 


Wolff and Graham in a communication, summarized but not rend, concluded 
from a study of certain cases of migraine that the pain may bo relieved by 
ergotamine tartrate because this drug causes constriction of the crnuinl (not 
the cerebral) arteries. They pointed out also that the pain might he stopped 
by shutting off the temporal or the external carotid arteries and that disten- 
tion of the temporal .artery by snline at operation produced the pain. The con- 
clusion might seem to be that if relief from ergotamine proved to be too tr.an- 
sient, surgical arterial ligation might be undertaken, but the authors d. i 
offer this conclu.sion. 


The session was opened by a 
fundamental nervous processes by 
de No, and Bishop. The electrical 


scholarly symposium on electrical studies of 
the neurophysiologists Eronk, Gasser, Lorontc 
phenomena described in neurone and synap.se 



REVIEW OF RECENT 3IEETINGS 


485 


are of interest, but the time for the application of this new knowledge to 
clinical neurology or neurosurgery has not yet come. It may therefore be ig- 
nored in a report such as this. For the same reason the majority of the papers 
presented have not been discussed here. Selection of a few papers for this report 
has been made on the basis of what seemed to have surgical application, although 
the element of personal interest and the recurring lure of Atlantic City’s ocean 
breeze may also have determined the selection to some extent. 


REVIEW OF THE THIRTEENTH SCIENTIFIC MEETINGS OF 
THE AMERICAN HEART ASSOCIATION 

Frederick R. Mautz, M.D., Cleveland, Ohio 

The American Heart Association held its thirteenth scientific meetings in 
Atlantic City, N. J., on June 7 and 8, 1937. Following are abstracts of the 
subjects of particular interest to the surgeon: 

Observations on Phlebitis, Dr. Edward A. Edwards, Boston: E.xperimental ob- 
servations were presented demonstrating how complete venous thrombosis causes 
thickening and distortion of the i-alves. Incomplete thrombosis is especially 
likely to occur at the valve sites. The result is that the originally thin and 
flexible valves are converted into thick, inelastic structures with associated func- 
tional disturbances of stenosis and regurgitation. It was pointed out that in 
clinically recognizable phlebitis relatively early exercise is not dangerous and 
that exce.ssive immobility of the affected part may lead to a “stagnation clot’’ 
above the zone of phlebitis; and since this clot may not be as firmly attached 
to the vein wall as the thrombus in the zone of more severe inflammation, there 
may be greater danger of pulmonary embolism. If pulmonary infarction occurs, 
ligation of the main venous trunk above the site of the phlebitis was advised. 
In varicose phlebitis ligation of the main venous trunk plus small injections of 
-sclerosing agents was advised. 

In the discussion Dr. Alton Ocbsner, New Orleans, referred to Dr. Bancroft’s 
recent work showing that about 12 per cent of postoperative patients show an 
increasing clotting tendency with evidence that low protein high carbohydrate 
diet plus intravenous sodium thiosulphate reduces the clotting tendency. Dr. 
Oclisnor advocated the use of leeches in phlebitis. He stated that they shorten 
convalescence, the probable mechanism being b 3 ' the local and s\'stemic action 
of hirudin. It was also pointed out that intravenous heparin has been recom- 
mentled postoperativeh- to eliminate postoperative thrombo.sis and embolism. 

The Treatment of Scleroderma by Mecholyl Iontophoresis, Dr. A. Wilbur 
Duryee and Dr. Irving S. Wright, Now York Citj-: Tliirt}--four cases diagnosed 
as scleroderma were included in the serie.s. There were S males, 20 females. 
The average ago was 37.,’) _vcars. In 32 there was a definite Ra\-naud’s sj-ndrome. 
The treatment consisted of the local application of mechoh-I in a.sbestos dress- 
ing.s- over the affected parts and the passage of an electric current of 20 ma. 
between a positive electrode placed over the dressing and a negative electrode 


Recclvcil for publication. Julj- 21. 1337. 
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Hyperactivity of the sweat glands was found also after sympathectomy when 
acetylcholine was injected. This suggests that sweating, which is to be listed ns 
a parasympathetic activity, has a peripheral apparatus which is hypersensitized 
to humoral stimulation by section of its nerve connection with the central nervous 
system. This finding is in conformity with tho discovery by James White and 
his coworkers that postganglionic sympathectomy hypersensitizes the peripheral 
blood vessels to the activity of adrenalin circulating in the blood. 

Thus it may be assumed that section of tho autonomic outflow from tho cord 
cuts the paras^'mpathctic fibers to tho sweat glands in the face and sympathetic 
fibers to the vessels producing sensitization of each to its own particular humoral 
stimulant. This i.s another e.vaniple of tho activation of tho autonomic function 
b3’ humoral as well ns neural stimulation. 


Sachs, Schwartz, and Weddell presented evidence that taste fibers from the an- 
terior two-thirds of the tongue sometimes traveled to the facial nerve b}' waj’ of 
the greater superficial petrosal nerve, instead of invariabU' through the chorda 
tr'mpani to tho facial nerve as ordinaril3' believed. Tlie evidence was derived 
from the stud3' patients rvith section of tho chord.a t3'mpani during radical 
raastoidectom3' as compared with tho results of section of the greater superficial 
petrosal during trigeminal rhizotom3'. 

Penfield and Boldrey made an anal3'sis of the motor and somatic sensor3' repre- 
sentation in the cerebral cortex of niiui from evidence obtained during stimulation 
of tho cortex in a search for epileptogenic foci. 


Schwab and Tureen pointed out that the spinal cord might recover after 
fifteen minutes of ischemia but that longer periods of arrest of circulation wore 
invariabl3' fatal to tho cord. The anterior horn colls were more vulnerable than 
other neurones. 

There is a frequently' recurring tcndenc3' to make elaborate laboratory' or 
mathematical studies replace simple clinical thinking. A typical CA'nmple of this 
tendenc3' was a paper by Savitsky and Kessler urging tho adoption of the A3’ala 
index in cerebrospinal fluid studies. Bj' comparing the spinal fluid pressure before 
and after withdrawal of 10 c.c. of fluid, the index expresses mathematically the 
fact that the yyitlidrayval has been made from a larger or smaller total volume of 
fluid. The use of the A3'ala index substitutes a figure for simple thinking. But 
one is forced to ask, yvhy clothe a mathematical formula yvith authority? 


Wolff and Graham in a communication, summarized but not read, concluded 
from a study of certain cases of migraine that tho pain may be relieved by 
ergotamino tartrate because this drug causes constriction of tho cranial (not 
the cerebral) arteries. They pointed out also that the pain might bo stopped 
by shutting off the temporal or the external carotid arteries and that disten- 
tion of tho temporal artery by saline at operation produced the pain. The con- 
clusion might seem to be that if relief from ergotamino proved to he too tran- 
sient. surgical arterial ligation might he undertaken, but the authors did not 
offer this conclusion. 

The session was opened by a scholarly .symposium on electrical ^ 

fundamental nervous processes by the neurophj'.iologi.sl^s Bronk, Gasser Loren 
de No, and Bishop. Tho electrical phenomena described in neurone am . 
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The results of uciitc arterial occlusion fleiiend iiiioii the amount of available 
collateral circulation. I’eriplieral anjnospasin was liolicvod to develop and re- 
duce the amount of collateral blood supply. The importance of medical treat- 
ment during the first 2-t hour.s wa.s oraidia.sized. This con.sistod of local warmth, 
care being taken not to cause burns, whiskey, intravenous papaverine hydro- 
chloride as a vasodilator, and intravenous sodium thiosulphate as anticoagulant. 
Early therapy of prc.ssure and suction is believed to be of value if a pink color 
can be maintained; late treatment may be dangerous if indications for amputa- 
tions are not recognized. In cases which recover with this tj’pe of treatment, 
“ischemic neuritis’’ may be very disabling. Conservative treatment does not 
restore as good a circulation as successful embolectoniy, but the satisfactory 
re.sults following embolectoniy were not belier'ed to be .striking enough to war- 
rant the frequent employment of this procedure. 

Hypertension Produced by Constriction of the Eenal Artery in Sympathec- 
tomized Dogs, Dr. Norman E. Freeman, Philadelphia, and Dr. Irvine H. Page, New 
York City: In a .serie.s of si.v dogs, tliree-stage thoracoabdominal syrapatliectomy was 
done preliminary to producing renal ischemia bj' the Goldblatt method. Hjper- 
ten.siou re.sulted in every experiment in spite of tlie sympathectomy. One animal 
was found with spontaneous hypertension. In this animal sympathectomy caused 
a fall in mean arterial pressure; later, renal ischemia was produced and hjper- 
tension resulted. In a second series of four animals, cardiac denervation was 
done in tivo stages previous to producing renal ischemia and again the hyper- 
tension developed after production of renal ischemia, indicating that reflex con- 
trol of the cardiac output played no rfde in the hypertension. It was also be- 
lieved that there was no increased adrenalin secretion. Blood volume determina- 
tions on normal and hypertensive dogs showed no difference. It was pointed 
out tliat complete proof that the sympathetic nervous system played a part would 
require that the outlying ganglia bo removed in addition to the main trunks 
and ganglia. 

In the discu.s.sion Dr. Harry Goldblatt pointed out that the studie.s in experimental 
h.vperteii.siou do not completely rule out the possibility tliat sympathectomy may 
lead to improvement in human case.s. The early phenomena ma.v be of a 
reversible nature, wliich cannot be the ease in renal ischemia produced by a 
silver clamp. 

The Physiologic Effects of Extensive Sympathectomy for Eisential Hyper- 
tension, Dr. Edgar Van N. Allen and Dr. A, W. Adson, Hochestcr, Jlinn.: In 
cases of essential hypertension believed to be of vasomotor origin but rc.sistant 
to medical treatment, these authors have been doing bilateral two-stage thoraco- 
lumbar sympathectomy, plus removal of adrenal tissue in some casc.s. Patient.s 
were selected on basis of response to (1) vasodilators, (2) chilling extremities, 
(H) sodium penotol, (4) rest and sleep. 'The following postoperative effects were 
noted: (1) fall in Mood prc.ssure, (2) orthostatic tachycardia wliich gradually 
disappeared in time, (81 diminution in response to cold test in favorable cases, 
(41 diminished sweating of lower t<>r.so and legs, {.■)) postural changes in blood 
nressuve, (ti) slight lowering of basal metaboUc r:ite, (7) improvement in rentil 
function .and eyegroands in ,“omc cai-e.s, (.S) no impaired motor function, (fl) mild 
diarrhea in :i few laises, (10) relief from dysmenorrhea. Forty-five patients were 
operated on from .lamiary, IP.'!.!, to February, Of these there were no op- 

erative fatalities. The present status is: 20 failures. I,'! f:iir results from to IS 
months, n good result.s from to 2.'! inonth.s. 
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pl!iw.,l over the Imeh. Treatments for 20 to 30 mimite.s were pvea two to 
throe times per week, imcal liyporcmiii persists -I to S hoars after treatment, 
indicatin;,' lovitl ahsorjitioa. 

There rvas definite improvement in symptoms, greater degree of motion of 
fingers, and definite softening of the skin. Fifty treatments ivere considered 
adequate to produce a maximum degree of improvement, but improvement was 
seen with fewer treatments. Of 27 cases considered to have been adequately 
treated, 10 showed definite improvement and 11 showed .sliglit or no improvement.' 
The.se ro.sults rvere believed to be Iiettcr than those following sympathectomy or 
pnrathi*roidectomy. Tliere rvas no evidence of coroimry artery scierosi.s foilorviag 
tlic use of mecholyl. Intravenous or .subeutancous administration am.s believed 
to be dangerous. Of the group treated, there rvas one case of skin hypersensitive- 
ness to mecholyl. 

In the discussion Dr. Edward V. Allen said that the re.sults of this report 
are more encouraging than tlic re.sults of operation. He also pointed out the 
development of coronary nrtery .sclero.sis in animals by the administration of 
mecholyl. 


The Pathologic Basis for Intermittent Claudication in Arteriosclerosis, Dr. 
J. Boss Veal, New Orleans: Forty-one cases of arteriosclerosis rvith intermittent 
claudication rvore studied by the method of vasography. These patients com- 
plained of bilateral pain in calf mu.scics after rvniking one to ta-o blocks and 
they obtained relief after I.,': to 1.3 minutes’ rest. The average ago of the group 
urns 51.4 years. The arteriography ams done adth tlic patient at a ba.«al state. 

In comparing the rc.sults of thus .study adth the normal arteriogram, three 
groups a'ere recognized: Group 1 — 21 cases .shoa-cd complete obstruction of one 
or more main arterial trunks. Group 2 — 0 cases shoa’cd narroadng but not com- 
plete obstruction of main arteries. Group 3 — 14 cases shoamd largo arteries 
to be patent and of normal size rvith defects in the small muscular hrnnohe.s. 
All the patients shoa’ed fnilure of visualization of the small muscular branches 
and their arliorizafion a.s .seen in normal cases. 

There a:is no direct correl:iti(m between the size of the artery occlndeil and 
•svmptom.s. The most marked symptoms a-erc present adien nhiindant collateral 
channels failed to appear. 

Symptoms a-erc believed to be due to relative ischemia, depletion of the 
nutrient substance.® in the tissue fluids, and acute starvation of the muscle 
following activity. Oxygen studies shoa-ed no decrease in tlic oxygen saturation 
of the arterial Wood during exercise. The possibility of n metabolic pain factor, 
as suggested by Lewis, a-as believed logical. 


Experiences With the Conservative Management of Acute Arterial Occlusion, 
Dr. Louis G. Herrmann, Cincinnati: The report dealt with 53 cases of acute 
arterial occlusion, 44 thromboembolic and 9 ligations. No cases of aneurysm or 
Buerger’s disease wore included. It wa.s pointed out that aa accurate d.fTercn- 
tial diagnosis between thrombo.ris and embolism was sometime.® diflicult. I He 
importance of early diagno.sis and early institution of therapy rva.s • 

Paw was an early symptom in only 50 per cent of the ease.®; nnmbne.ss, cold e s, 
and paresthe.sia were other early .sigms. Absent pulse, lowered ‘3;™'';;"; 
pallor, .sen.sory distnrbance.s, and impairment of funefion clmrac , . 

extremity following acute arterial occhmion. 
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The results of acute arterial occlusion clepeiul upon the amount of available 
collateral circulation. Pori])horal aufxiospasm was believed to develop and re- 
duce the amount of collateral blood supply. The importance of medical treat- 
ment during the first 2-1 hours was emphasized. This consisted of local warmth, 
care being taken not to cause burns, whiskey, intravenous papaverine hydro- 
chloride as a vasodilator, and intravenous sodium thiosulphate as anticoagulant. 
Early therapy of pressure and suction is believed to be of value if a pink color 
can be maintained; late treatment may be dangerous if indications for amputa- 
tions are not recognized. In cases- which recover with this type of treatment, 
“ischemic neuritis’’ may be very disabling. Conservative treatment does not 
restore as good a circulation as successful embolectomy, but the satisfactorj- 
results following embolectomy were not believed to be striking enough to war- 
rant the frequent employment of this procedure. 

Hypertension Produced by Constriction of the Kenal Artery in Sympathee- 
tomized Dogs, Dr. Norman E. Freeman, Philadelphia, and Dr. Irvine H. Page, New 
York City: In a series of six dogs, three-stage thoracoabdominal sj'mpathectomy was 
done preliminary to producing renal ischemia by the Goldblatt method. Hj’per- 
tension resulted in every experiment in spite of the sympathectomy. One animal 
was found with spontaneous hypertension. In this animal sympathectomy caused 
a fall in mean arterial pressure; later, renal ischemia was produced and hyper- 
tension resulted. In a second series of four animals, cardiac denervation was 
done in two stages previous to producing renal ischemia and again the hyper- 
tension developed after production of renal ischemia, indicating that reflex con- 
trol of the cardiac output played no rfde in the hypertension. It was also be- 
lieved that there was no increased adrenalin secretion. Blood volume determina- 
tions on normal and hj-pertensive dogs showed no difference. It was pointed 
out that complete proof that the sympathetic nervous system played a part would 
require that the outlying ganglia be removed in addition to the main trunks 
and ganglia. 

In the discussion Dr. Harry Goldblatt pointed out that the studies in experimental 
hypertension do not completely rule out the pos.sibility that sympathectomy may 
lead to improvement in human eases. The early phenomena may be of a 
reversible nature, which cannot be the case in renal ischemia produced by a 
silver clamp. 

The Physiologic Effects of Extensive Syrup athectony for Essential Hyper- 
tension, Dr. Edgar Van N. Allen and Dr. A. W. Adson, Rochester, Minn.: In 
cases of essential hypertension believed to be of vasomotor origin but resistant 
to medical treatment, these authors have been doing bilateral two-stage thoraco- 
lumbar sympathectomy, plus removal of adrenal tissue in some cases. Patients 
were selected on basis of response to (1) vasodilators, (2) chilling extremities. 
(HI sodium pcnotol, (-t) rest and sleep. The following postoperative effects were 
noted: (11 fall in blood pressure, (2) orthostatic tachycardia which gradually 
disappeared in time, (.11 diminution in response to cold test in favonilde cases, 
(11 diminished sweating of lower tor.so and Icg.s, (.I) postural changes in blood 
orcssure, (til slight lowering of basal metabolic rate, (71 improvement in renal 
function and eyegrounds in some case.s, (.S) no impaired motor fumdion, (0) mild 
di:irrhe:i in a few cases, (101 relief from dysmenorrhea. Forty-five p:itients were 
opcrateil on from .lanuary, llkl.’i. to February. llk'.T. Of these there were no op- 
erative fatalities. The present status is: 20 failures. Id fair results from .1 to l.S 
months, II good results from (I to 2.1 inontlm. 
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Some Problems in the Diagnosis, Prognosis, and Treatment of Acute Arterial 
Occlusion, Dr. Harold E. Bykert and Dr. Duncan Graham, Toronto: In the 
diagnosis, two tj-pes of pain -n-cre rccognkcd: (1) Early .severe sharp pain 
at the level of the arterial occlusion believed to he due to arterial .spa.sm at 
the site of embolic occlusion. This type of pain i.s alxsent in thromhosin. (2) 
Later dull pain distal to the point of arterial occlusion due to ischemia. Spasm 
was believed al.so to affect collateral.s. In It) con.secutive ca.se.s of occlusion of 
main arteries of the lower extremity, 5 responded to conservative treatment, 
and in 5 cases thi.s treatment was ineffectual. There was spontaneous recovery in 
T out of 12 cases involving the upper extremity. Conclusioms: (1) Primary 
disease is most important factor in determining the outcome. (2) Early treat- 
ment with pressure-suction and antispasmodics and heat to the body is of value. 
(3) Emboleetomy is rarely indicated. 

The Diagnosis and Treatment of Chronic Constrictive Pericarditis, Dr. Paul 
D. White, Boston. Dr. fVhite introduced a patient, 0. W. P., a physicist who 
had suffered from the disease. Mr. P. described his symptom.s, characteristic 
of chronic cardiac compression, and said that he was much improved following the 
decompression operation, which was performed by Dr. Churchill. 

Acute and Chronic Compression of the Heart, Dr. Claude S. Beck, Cleveland: 
The pathologic physiology of cardiac compre.ssion, acute and chronic, was demon- 
strated by motion pictures. The rise in venous pressure nnd fall in mean arterial 
pressure, diminution of pulse pressure with compression of the heart by peri- 
cardial hemorrhage, purulent pericarditis, pericardial effusion, pericardial nnd 
opicardial scar, localized or generalized, or combinations of the above, the en- 
largement of the liver, formation of a.scites, hydrothorax with marked rise in 
venous pressure, as high as 12 cm. of water in the chronic form of cardiac com- 
pression were demonstrated. The operative technique w.as shovni in two cases. 

A group of several patients were .shown preoperntively and post operatively, all 
with marked improvement. It was pointed out that the heart never hyper- 
trophies and that it may undergo “disu.se atrophy" ns a result of chronic com- 
pression. Two triads were discussed. The triad for acute compression con.sists 
of (1) high venous pressure, (2) low arterial pressure, nnd (3) small quiet heart. 
The triad for chronic compression consist.s of (1) high venous pressure in the 
arm, (2) ascites, and (3) sm.all quiet heart. 


REPORT OP PROCEEDINGS OF THE AMERICAN ASSOCIATION 
OF GENITO-URINARY SURGEONS, JUNE 14, 15, AND 16, 1937 


Clyde Dewing, M.D., New Hayen, Conn. 

(From m Dinrion of Vrology of 11, e Depart, nmit of Surgery, Tale Vniver.rity 

School of MedioiaeJ 


Tumors of the Adrenal Cortex, Dr. A. J. Scholl, Los Angclc.s: ^ 

e.xoellent paper, giving the experience with two cases of 

were diagnosed by air injection and palpable mass. e P although 

upon. One died in thirty-six hours of extremely low f 
she had had extensive treatment by intravenous method. 

•Received for publication, Julj’ 17, 1937. 
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Autopsy showed an absence of the adrenal on the other side. The other patient 
lived longer, but the cause of death was the same. Interesting e.vposure of the 
adrenal tumor was made by placing the patient in the procumbent position with 
a depressed head and flexion of the trunk at the hips. The special point at issue 
was the likelihood of the absence of one adrenal. 

Squamous Cell Carcinoma of the Kidney Pelvis, Dr. Charles C. Higgins, 
Cleveland: Sixty-five cases are now reported. The causes are leucoplakia, chronic 
inflammation, and deficiency in vitamin A. Males and females are equally in- 
volved. The urinary sjTnptoms were those of frequency of urination, pain in 
the back, dysuria in 70 per cent, and general malaise over some period of time. The 
prognosis is grave. No cash lived longer than five years. 

Three Unusual Primary Malignant Tumors of the Kidney, Dr. Prank S. Patch, 
Montreal : Unusual malignant tumors of the kidney are reported. 

Tumors of the Renal Pelvis and Ureter, Dr. John K. Caulk, St. Louis: Tumors 
of the renal pelvis and ureter form a to 10 per cent of all renal tumors. Eighty 
per cent of tumors of the renal pelvis are papillary; 60 jJer cent invade the 
kidney pelvis and ureter. Transplants do not take place unless there is a break 
in the mucous membrane. The disease is probably a generalized one of the 
mucous membrane. Treatment should include excision of the ureter as well as 
the kidney. 

Dr. MacKenzie reported an unu.sual case of neurocytoma of the kidney in 
which massage of the left adrenal caused no change in blood pressure, but 
massage of the right adrenal nrised the blood pressure one hundred points. Fifty 
cases are reported in the literature. 

Dr. Cahill discussed tlio paper, reporting one hundred cases of air injection 
of the perirenal tissues without accident. Onlj- one-fourth of the cases may 
he diagnosed by this method. Patients with suprarenal tumors have both male 
and female hormones in the urine. The female may show fifteen times as much 
male hormone in the urine as is shown in the normal male urine. Sonic ma}- 
not have any female or male hormone. 

Snpermimerary Kidney, Dr. Joseph P. Geisinger, Richmond: Dr. Goisinger re- 
ports two cases of supernumerary kidney from autopsy. Tliirty -eight cases are 
reported. Tlio small kidney w;is found above and medial to the normal kidney, 
the supernumerary kidney having its own blood supply and ureter. 

Clinical and Eadlologic Data With Congenital and Acquired Single Kidney, 
Dr. William P. Braasch and Dr. J. W. Merricks, Rochester, Minn, (by invita- 
tion): Sixty-eight cases of congenital and acquired single kidney are reported. 
The male and female are equal in number. A congenital, .solitary kidney shows 
asjTiinictry to the trigone. The right is more frequently absent than the left. 
The p.son.s muscle is less distinct and wider in adcne.sia (absence of one kidney). 
The outline of the solitary kidney is larger than normal; its pelvis is larger; 
its function is faster with intravenous test. Scoliosis is present in the direction 
of the absent .side. 

The Problem of the Solitary Diseased Kidney, Dr. William E. Lower, Cleve- 
land: Dr. Lower stressed conservatism in the treatment of disease.* of a single 
kidney, especially advising drainage of the kidney during the acute phases of 
infection or after the removal of calculus. 
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The Ectopic Kidney. Surgical Aspects in a Series of Ectopic Kidneys, Dr. 
David W. MacKensie and Dr. Allen B. Hawthorne, Montreal (by invitation): 
A review of the literature was made, giving the various types of ectopic kidneys; 
unilateral, bilateral, and crossed ectopic kidneys. Male and female ere eftualiv 
involved. Treatment depends upon the pathology. 

A Eurther Report on the Relationship of Papillary Lesions to Renal Calculus, 
Dr. Alexander Randall, Philadelphia: Bases for stone formation: (1) Begin on 
papilla; (2) have .attachment to papilla; (3) origin.atc in minor calix; (4) ini- 
tiatory lesion found; (5) initiatory lesion found in papilla; (G) deposit of 
calcium within the di.sfal tubule.s; (7) calcium plafpie observed at antop.sics; 
(S) forty-one of such examples found; (0) calcium plaque found chemically 
to yield calcium and nucleate; (10) pure calcium pho.sphate and oxalate occur 
on the basement membrane of the tubules; in (iOO autopsies calcium plaques were 
found in 2.9 per cent. 

Experimental work: Avitaminosis in rats gives ulcer of the papilla. Babbits’ 
kidneys secrete and concentrate toxins injected into the blood stream. The 
distal tubules arc most greatly involved in this toxic experiment. Parathyroid 
hormone injection in dog has given one calcium plaque on the papilla. 

Impression to date with regard to stone formation is that there must bo an 
initiatory ulcerative lesion on which forms a calcium plaque. 

Spontaneous Reno-Intestinal Eistula. Report of Two Cases, Dr. Miley B. 
Wesson, San I'rancisco: Two ca.ses reported; one ease operated upon died; 
second case not operated upon. Both probably had perirenal abscesses. 


Roentgenological Examination of the Kidney With Special Reference to In- 
juries Associated With Retrograde Pyelography, Dr. William B. Stevens, San 
Francisco: Dr. .Stevens demonstrated that it is difficult to pass a catheter or 
bougie through a normal ureteral or kidney pelvic wall. If these structures are 
penetrated by ureteral instruments, the wall is usually pathologic. 

Malignancy of the Bladder Occurring in a Hunner Ulcer, Dr. Francis R. Hag- 
ner, Washington, D. C.; Malignancy of bladder occurring in a Hunner ulcer 
eleven years after initiatory le.<;ions proved by liisitologic sections; recovery. 


Experiences With High Voltage Deep Therapy in the Treatment of Malignant 
Tumors of the Urinary Bladder, Dr. Roger C. Graves and Dr. Richard Dresser, 
Boston (by invitation) : The n.sc of bigh voltage macbincs 200 K.V. for car- 
cinoma of the bladder 1ms given gross evidence of rcgrcs.doii of the tumor. 
Sixteen to eiglitcen hundred units given. Twenty-four eases treated. Kapervoltage 
treatment gives but few cures. Combined treatment with .surgery is adrased. 


Radio Therapy of Bladder Carcinoma; Five-Year Results— Failures— Future 
Therapy, Dr. Benjamin S. Barringer, New York City: Surgery gives 25 per cent 
JTve-vear cures; radiation, .34 per cent iivc-year cures, however, serious compli- 
cations due to infections of the kidneys occur. The treatment mth SOO o , 
K.V. is discouraging. Supcrvoltagc treatment gives somewhat deeper penetra- 
tion and more regression of the tumor but not necessarily more cures. 

A Report After Ten Years of a Series of Bladder Tumors ^^ted by Snp^ 

pubic Radon Implantation, Dr. Edward L. Keyes, Lew ;ee,is. 

cases reported. One postoperative death. Recurrences coatrelled b> rado . 

Ton of the thirty-one cases were ttmior.s of Grades I and H. 
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Successful Kadical Perineal Kesection of the Bladder Neck for Carcinoma, Dr. 
Clyde L. Deming, New Haven, Conn.: Hugh Young’s radical operation for car- 
cinoma of the prostate applied to bladder neck cancer with a six-year cure with full 
control of urination and a normal bladder capacity. A new procedure. 

Methods of Selecting the Proper Operative Treatment for Cancer of the Blad- 
der, Dr. Hugh Cabot and Dr. John M. Pace, Rochester (by invitation): Methods 
u.sed for this work were cystograms, pyelograms, and biopsies. Errors in diag- 
nosis lay irithin the field of faulty estimation of the position of the tumor and 
its exten.sion and lack of full appreciation of the renal complications. 

Human Prostatic Infection With Brucella Abortus (Alcaligenes Abortus), Dr. 
Montague L. Boyd, Atlanta, Ga.: Report of a case of human prostatic in- 
flation with JiriirfUa nhniiiif! jiroved by culture. 

Modem Plastic Perineal Prostatectomy — Its Indications and Advantages, Dr. 
Prank Hinman, Stui Eranei.seo: Dr. Hinuiau reported twenty-five cases with com- 
pletely closed pcriiieuni, after fiilh' controlling the hemorrhage at the bladder 
neck by closing the prostatic cavity. He now, howe^•er, uses a wick drainage in 
the perineum rather than tight closure of the skin. This wick drain prevents 
abscess formation in the operative field. Care must be taken to obtain complete 
hemostasis. Average postoperative period is .sixteen days for twenty-five cases. 
The technique presented with slides and movies. The advantage of perineal pros- 
tatectomy is the removal of carcinoma originating within the hypertrophy, which 
occurs in 10 to 14 per cent of the cases. 

Prostates in Women, Dr. Hugh H. TToung, Baltimore: Dr. Young reported three 
cases of .supposed females who were, in actual fact, proved to have prostatic 
tissue around the urethra, although thej- were pseudohermaphrodites, who had 
externa] genitalia of the female and an ovarj' on one side and a testis on the 
other. 

Prostigmin in the Treatment of Ureteral Calculi, Dr. Benjamin H. Hager, 
Los Angeles: Read by title. Discussion by Dr. O’Crowley, who stated that a 
drug allied to prostigmin called “No. ;>0S’’ m.ade by Sharp and Dohme acts 
better than prostigmin. Two cubic centimeters of thi.s drug given intramuscularly 
has given remarkable re.sults in seventeen cases. The drug must be given 
intramusculnrly and the areas must be ma.ssaged for three or four minutes, as it 
causes a little smarting. This, however, is not significant. 

Plastic Operations on the Ureter, Dr. E. Granville Crabtree, Boston: (a) For 
the Relief of Jtegalourefer Due to Congenital Deformity of the Lower Ureter. — 
Four cases. The ureter was cut longitudinally and a definite strip removed, 
decreasing the caliber. Cure .should bo taken not to lift the ureter from its bed, 
as the attachments to the bed aid in the blood supply. .Satisfactory results 
were obtained in two case.s. 

(b) For the Relief of the .Short Congenital Ureteral Stricture at the Urotero- 
pclvic .Tunction. — Correction of n tight exit of the kidney pelvis was made by 
opening the pelvis, drawing the tightened area apward williin the pelvis, and slit- 
ting it but not severing it longitudinally, allowing the exce.«s ureter to remain 
within the pelvis. Two oases with good re.sults shown. 

Recent Experiences With Ureteroentcrostomy, Dr, George Gilbert Smith, 
Boston: Two types of operation given: One, Coffey No. nnd second, a group 
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of cases where tlie ureter was transplanted after the AVetzel method of n gastros- 
tomy. The latter method would seem superior to the former. Twenty-four cases 
reported. Si.xteen such wore carcinoma of the bladder. Not a very great risk 
with the AVolz.el method in selected cases. 

Obliteration of the Ureter in a Congenital Kidney With Hydronephrosis, Dr. 
David W. MacKenzie and Dr. Magnus I. Seng., Montreal (by invitation): Inter- 
esting report of a nephrectomy case in which a second ureter from the pelvis 
ended blindly downward and a ureter from the bladder ended blindl}' upward, 
there being a segment missing. The remainder of the kidney was h}-dronephrotic. 

The Value of Hexamethylenamin and Mercurochrome Intravenously in Urology, 
Dr. George B. Livermore, Memphis, Tcnn.; The continued use of these drugs 
is shown to be applicable to a certain group of cases. Small doses should he 
given frequently. 

Tumors of the Spermatic Cord, Dr. William C, Quinhy, Bosto:); few tumors 
and hydroceles reported. Betroperitoneal Papilliferoms Cyst-Adenocarcinoma. 
Beport of a Case, Dr. Thomas P. Shupe, Cleveland: Report of a single case. 
Melanohlastoma of the Penile Urethra, Dr. Charles M. McKenna, Chicago: Single 
case report. 
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BREAD AND 
BUTTER 
BUSINESS 


Day after day, modern surgery, 
under safe anesthesia, concerns itself 
with the restoration to health of count- 
less thousands of "ordinary” patients. 
Few of these patients realize how much 
a good anesthesia contributes to the suc- 
cess of the operation. 

Among the many valuable anesthetic 
agents in common use today. Ether, be- 
cause of its safety and adaptability, is 
the most widely used. 

Since Dr. E. R. Squibb perfected his 
process for the continuous steam distil- 


lation of ether, the House of Squibb has 
continued to make improvements in the 
production and packaging of this anes- 
thetic agent. Today — after 84 years — 
the use of Squibb Ether in over 80 per 
cent of American hospitals is striking 
evidence of the confidence which sur- 
geons and anesthetists have in its purity, 
uniformity and effectiveness. 

For literature write Anesthetic Division, 
E. R. Squibb & Sons, 745 Fifth Avenue, 
New York City. 
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Surgeons, interns and students everywhere have been 
asking for an up-to-date, dependable text on opera- 

by surgeons who were 
themselves operating daily and teaching students. 

Surirerv^ edition of Horsley and Bigger “Operative 
surgery is our answer to this challenge. This book 
complete in two reasonably sized, reasonably priced' 
volumes has already proven itself to be an outstand- 
ing success. The large number of orders received for 
It daily, plus the splendid opinions of teachers of sur- 
gery i^^cal schools is ample evidence that this 
book IS THE ANSWER to the widespread need of a 
new book on operative surgery. 

OPERATIVE SURGERY 

Br J. SHELTON ITORSLEY ami TS.\AC A, BIGGER. In Two Volumes. 

IdSf pages, 12o9 lUustiatious. Pjice, $15.00. 

Here is a new, vibrant, convincing, and authoritative ojierative surgery. It brings 
a fresh invigorating message on tiie new operative procedures that liavo been 
proven by the acid test of clinical experience to be sound. 

TABLE OF CONTENTS 


VontlJIE I. — General Considerations; Surgical 
Drainage; Technics, Sutures and Instrument.s: 
Principles Dnderlying Operations for Malignant 
Tumors; Technical Considerations in Operations 
for Malignancy; X-ray and Radium Burns; 
Complications of Operations; Infection, Shock, 
and Hemorrhage ; Continuous Intravenous Injec- 
tions; Transfusion of Blood; Suturing Blood 
A^essels; Tliromhectomy and Emboleetoray; Re- 
versal of the Circulation; Operation for Impend- 
ing Gangrene; Ligation of Blood Vessels; 
Aneiirism.s; Arteriovenous Aneurism; Onera- 
tlons for Repair of Nerves ; Operations for Frac- 
tures; Deformity and Misaiinement of Bones; 
Operations on Tendons; Operations on Joints; 
General Principles Governing Amputations ; Am- 
putations of the Upper Extremity; Amputation 
of the Lower Extremity; Obstruction of the 
Lymphatics of the Extremity; Varicose Veins; 
Ingrowing Nail; Bursitis; Dupuytren’s Contrac- 
ture; Infections of the Hand and Forearm; 
Osteomyelitis; The Causes of Cicatricial Con- 
traction; General Principles of Plastic Surgerj'; 
Scars; Webbed Fingers; Keloid; Transplanta- 
tion of Flaps Containing Skin; Grafts of Skin 
and Mucous Membrane; Grafts of Fat, Fascia. 
Muscle. Cartilage and Bone; Harelip and Cleft 
Palate; Plastic Operations tor Acquired De- 
formities of the Lips and Eyelids; Plastic Oper- 
ations on the Ear. Nose and Forehead; “Face 
Lifting”; Facial Paralysis; Tumors of the Face; 
Operations for Carcinoma of tlie Lips. Check 
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Glands; Anastomosis of the Recurrent Laryn- 
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The Mammary Gland; Thu Thorax; Operations 
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VOLU.AIE II.— The Pcricurdiiim and Heart; 
Massage of tlie Heart; Trendelenburg's Opera- 
tion for Pulmonar.v Embolism; Beck's Operation 
for Development of Blood Supply to the Heart; 
The Mediastinum: The Thoracic Esophagus: 
Hernia; Abdominal Incisions; Acute Conditions 
of the Abdomen; Prellmjnarj' Preparation, An- 
esthesia. and After-Treatment for Operations on 
the Stom.ach and Duodenum: Phy.siology of the 
Stomach; Cardiospasm; Esophagoplasty ; Gas- 
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Hourglass Contraction of the Stomach; Gastrot- 
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COOK COUNTY 

GRADUATE SCHOOL of MEDICINE 

(IN AFFILIATION WITH COOK COUNTY HOSPITAL) 

Incorporated not for profit 

Announces continuous courses 


JrEDICINE — Informal Course first of 
every rveek; Intensive Personal 
Courses. 

SUEGERY — General Course One, Two, 
Three and Six Months; Two Weeks 
Intensive Course Surgical Technique 
(Operative Surgery with Practice); 
Clinical Course. Courses available 
every week. 

GYNECOLOGY — Two Weeks Intensive 
Course starting September 20th and 
October 18th. 

FEACTUEES AND TRAUMATIC SUR- 
GERY — Informal Practical Course; 


Ten Day Intensive Course starting 
October 11th. 

OPHTHALMOLOGY— Two Weeks In- 
tensive Course starting September 
20th. 

OTOLARYNGOLOGY— Two Weeks In- 
tensive Course starting October 4th. 

UROLOGY — G e n e r a I Course Two 
Months; Intensive Course Two 
Weeks; Special Courses. Cystoscopj-, 
Ten Day Course every two weeks. 

General, Intensive and Special Courses 
in all branches of Medicine and 
Surgery starting every week. 


Teaching Faculty — Attending Staff of 

COOK COUNTY HOSPITAL 

Address: Registrar, 427 South Honore Street, Chicago, Illinois 


ABORTION— 

A great medical problem! 

One of the great medical problems continues to 
M that of ABORTION. Approximatelj' 100,- 
uUO cases yearly Come under the observation of 
American physicians. These cases deserve ihc 
careful thought on the part of every 
physician engaged in medical practice. For 
this reason Taussig's book on Abortion is most 
timely. 

10,000 Deaths a Year Is Reason Enough 
for Owning: 


Abortion Snontaneous 

‘ I W IN nnd IniliicciJ 

S-'', SREDERICIC J. TAUSSIG. M.D., 
.Profe.ssor of Clinical Obstetrics 
itLi Glinlcal Gynecology. Washington 
university, School of MeiUclnc. fKlV, 
P'tffos, ^,'17 niustratlons. Price, $7.50. 

fjfji complete discussion in any lan- 
Piiagc of all medical aspects of al>ortion. Diagnosit, 
Ptc\et\\xy^ and irc-ilinenl arc .in.alyycd in simple, 
wear tunmufies. It gives detailed statisiit.s le- 
the frequency and mortality of abortion. 
I ui$CiJ!»cs freely tlic social, ccemornit and teli- 
yiouj aspects of alKirtion. It summarize^ forcibly 
factors in the spread ol abortion .»nd 
the need for taking immcdnitc steps toward its 
control. 
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3525 Pine Blvd. St. Louis, Mo. 
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flat as a bound bookj Made 
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permanently. Each cover 
holds 6 issues (one volume). There 
are two volumes a year. Do your 
own binding at home in a few 
minutes. Instructions easy to fol- 
low. Mail coupon for full information and binder on 
10-sl.iy free trial. 
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• The new Ortho-Gynol applicator has a 
transparent, non-breakable Hycoloid cyl- 
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Prompt and Sustained Local Anesthesia 
with Powerful Antisepsis 


EUCUPIN OINTMENT \%— 
Its unusually prolonged anes- 
thetic action, high germicidal 
efficiency, and low tojdcity rec- 
ommend its use in Hemor- 
rhoids • Pruritus • Ulcers • 
Dermatosis • Burns • Severe Sun- 
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valuable as a lubricant in digital 
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Presented as a Prescription Item to the Medical Profession Only 
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Literature and a trial quantity tvill he gladly supplied upon request 





Ampoules ‘Metycaine, 10 PERCENT 

(GAJIJI A-[2-JIETH'iiL-PlPEniDIA'oj-PROPVL BEA'ZOATE HVDROCHLOniDE. LlLtY) 

For Spinal Anesthesia 'Metjcainc’ has been used for 

spinal anesthesia in leading surgical 

• The opinion among surgeons and clinics in the United States. It ma}- ,i' 
anesthetists who favor spinal anes- he successfully employed in varioii^j ' ■ 
thesia seems to he that tcell-consid- types of ncr\'e Llock or tissue inffi 
ered selection of one of the newer tration. 

synthetic local anesthetics that has Ampoules 'Metycaine,’ lOpcrcenf? 
a longer action than procaine carries 2 cc., are supplied in boxes of six and 
with it certain advantages hecause one hundred aniponlcs. Literature 
of the relatively" jjrolonged ancstlictic will he furnished to physicians vipon 
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C ERTAIN helpful modifications of spinal anesthesia with Spinocain have 
recently been adopted which render this method, more definitely con- 
trollable and largely prevent fall in blood pressure and postoperative nausea 
or vomiting. 

An increasing number of anesthetists arc refraining from early use of the 
Trendelenburg position and relying upon the high viscosity of Spinocain and 
the technic ot injection to control the level of anesthesia. Other factors upon 
which dependence is placed for securing the desired height of anesthesia are 
force and rate of injection, amount of dilution with spinal fluid, and the site 
selected for puncture. The routine use of barbotage is no longer considered 
necessary and a 2 cc. dose of Spinocain is usually not exceeded. 

These changes have contributed essentially to the efficiency and safety of this 
well established method of anesthesia. 


IlltistrateA booklet on request. 
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“a balance of qualities...” 


AS surgery advances, suture requirements 
■lx. become increasingly complex. New 
methods and new technics need new types 
and varieties of sutures; but the basic requi- 
sites to suture dependability do not change. 

Suttires still should be not only easy to 
handle btit correct in every phase of be- 
havior. No single feature nor point of 
merit can accomplish this ... it demands 
a icmkiuitiort of various qualities. 

rherefore, in every new product and in 


every development by our scientific stafF 
the lirst concern is a proper ratio of vital 
characteristics. The special feature of each 
product is developed to the highest degree, 
but always with due regard to other quali- 
ties equally essential to correct function. 

I'his policy, which involves the annual 
consumption of more than 250,000 tubes 
in experimental work and tests, Ejives assur- 
ance that 13 & G Sutures invariably possess 
the correct halnncr of' qualitus. 


Davis & Geck Sutures 


► GAS HEATED 


STEAM HEATED i 





ELECTRICALLY 




This mercury thermometer ■ 
(Taylor Inst. Co., "Binoo" ) accurate 
within one degree, and that accuracy 
permanent -is the true gauge, oi 
stenUsaUon. It measures temperature 
at the coolest place m the chamber. 


I'ii 


This thermostatic valve auto- 
matically controls air discharge Irom 
the chamber. Accuracy ol porlorin- 
once is checked by the thermometer. 


control of air discharge with Pre- 
cision" measurement of temperature has 
proved to be a history -making development. 
It completely eliminates the source oi most 
sterilization failures. 

First applied in 1933. it is now used on 


thousands ol sterilizers -has revolutionized 
the technique of surgical sterilization. 

11 this feature has not been applied to your 
sterilizers full details can be secured Irom 
our nearest districf representative or from 
the home office at Erie, Pennsylvania. 





Johnson & Johnson began producing surgical sutures in 1887. Our experience of 
the last 49 years has led us to the production of what thousands of surgeons in all 
parts of the world consider the most dependable catgut ever devised — Ethicon 
Sutures. Our scientific staff includes the mo.st capable men available, who devote 
their entire time to experiment and control in our laboratories in the United States, 
Canada, England and Australia. 


ETHICON 


N0.N-B01LAni,l- 

CATGUT 


SOTURES 


JOn.NSON & JOUN.SON. NEW IIRUNSWICK, J., GHIC-AGO, ILL. 

MASHFACTUItEKS OF SL'KOICAI. SVTtJtlK}! SfSCi: ISS7 
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Johnson & Johnson began producing surgical sutures in 1887. Our experience of 
the last 49 years has led us to the production of what thousands of surgeons in all 
parts of the world consider the most dependable catgut ever devised — Ethicon 
Sutures. Our scientific staff includes the most capable men available, who devote 
their entire time to experiment and control in our laboratories in the United States, ! 

Canada, England and Australia. 


ETHICON 
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CATGUT 
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NOT AN ARMCHAIR SURGERY 

It IS obvious that something must be lacking in this type of' surgical literaturT Thrset 
of surpcal kooks described on this page is not armchair surgery. Every one of the men 
connected vnth this surgery can be found any day in the week in goum and Lsk S 

Operative Surgery 

By J, STIEIjTON lIORSljEiVt 91. D., IiI/.D,, F.A.C.S.. Attending Surceon St "Rli^nhpth’Q TTnc 

A, BIGGER, M.B,, Professor of Surgery, Medical College of 
Hospital, Richmond, Va., with Contributions by C, C. 
®^_HOIlSl,E\, JR., AUSTIN I. DODSON, and DONAUD JI. FAUtKNER, 
In Two Volumes, 13Si pages, 12a9 illustrations. Price, $15.00. 


Table of Contents 


VOEXJjME I.-— General Considerations; Surgical Drain* 
age; Technics, Sutures and Instruments; Principles Under- 
lying Operations lor Malignant Tumors; Technical Con- 
siderations in Operations for Malignancy; X-ray and 
Radium Burns; Complications of Operations; Infection, 
Shock, and Hemorrhage; Continuous Intravenous Injec- 
tions; Transfusion of Blood; Suturing Blood Vessels; 
Thrombectomy and Embolectomy; Reversal of the Circula- 
tion; Operatron for Irnpending Gangrene; Ligation of 
Blood Vessels; Aneurisms; Arteriovenous Aneurism; 
Operations for Repair of Nerves; Operations for Fractures; 
Deformity and Misalinement of Bones; Operations on 
Tendons; Operations on Joints; General Principles Govern- 
ing Amputations; Amputations of the Upper Extremity; 
Amputations of the Lower^ Extremity; Obstruction of the 
Lymphatics of the Extremity; Varicose Veins; Ingrowing 
Nail; Bursitis; Dupuytren's Contracture; Infections of the 
Hand and Forearm; Osteomyelitis; The Causes of Cica- 
tricial Contraction; General Principles of Plastic Surgery; 
Scars; Webbed Fingers; Keloid; Transplantation of Flaps 
Containing Skin; Grafts of Skin and Mucous Membrane; 
Grafts of Fat, Fascia, Muscle, Cartilage and Bone; Hare- 
lip and Cleft Palate; Plastic Operations for Acquired De- 
formities of the Lips and Eyelids; Plastic Operations on 
the Ear, Nose and Forehead; “Face Lifting”; Facial 
Paralysis; Tumors of the Face; Operations for Carcinoma 
of the Lips, Cheek and Upper and Lower Jaws; Tongue; 
Salivary Glands; Floor of Mouth; Trachea; Larjmx; 
Pharynx and Cervical Esophagus; Operations on the 
Neck; Operations on the Neck (Continued); The Thyroid 
Gland; Parathyroid Glands; Anastomosis of the Recur- 
rent Laryngeal and the Descending Hypoglossal Nen’cs; 


The Mammary Gland; The Thorax; Operations for Lesions 
of the Pleura and Pleural Cavities; The Lungs and 
Bronchi; Operations for Tuberculosis of the Lung. 

TOIiUME II. — The Pericardium and Heart; Massage of 
the Heart; Trendelenburg’s Operation for Pulmonaiy Em- 
bolism; Beck's Operation for Development of Blood Sup- 
ply to the Heart; The Mediastinum; The Thoracic Esopha- 
gus; Hernia; Abdominal Incisions; ^Acute Conditions of 
the Abdomen; Preliminary; Preparation. Anesthesia, and 
After-Treatment for Operations on the Stomach and Duo- 
denum; Physiology of the Stomach; Cardiospasrh; Esoph- 
agoplasty; Gastroptosis; Resection of the Gastric 
Branches of the Vagus Nerve; Congenital Pyloric Stenosis; 
Hour-glass Contraction of the Stomach; Gasirolpmy; Gas- 
trostomy; Pyloroplasty;^ Gastroenterostomy; Vicious Cir- 
cles; Jejunal or Gastrojcjunal Ulcer; Disconnecting Gas- 
troenterostomy; Resection of the Jejunum; Estes Opera- 
tion; Jejunal Ulcer Following Partial Gastrectomy; Resec- 
tion of Gastric Vagus Nerve for Recurrent Ulcer; jejunos- 
tomy; Suturing the Colon; jejunocolic Fistula; The Bill- 
roth I Type of Partial Gastrectomy; Partial Gastrectomy; 
Billroth n Type of Partial Gastrectomy; Operations on 
ih- Small Intestines; Appendectomy; The Large Bowel; 
Cancer of the Lower Rectum; Operations for Nonmalig- 
nant Diseases of the Rectum and Anus; The Liver, Galf 
Bladder and Bile Tracis; The Pancreas and Spleen; The 
Kidney and Ureter; The Bladder and Urethra; The Pros- 
tate Gland; The Seminal Vesicles, Vas Deferens and Testi- 
cle; The Penis; Head Inj'urics; Cranial and Intracranial 
Infection; Hydrocephalus; Brain Tumors; Cranial Nerves; 
The Spinal Cord; The Sympathetic Nervous System. 


What Reviewers Say 


“This unquestionably is a surgical text of merit. Its chief 
virtue lies not in the simplicity and claritj' of its language 
nor in its beautiful illustration?, but in its authenticity. 
One can be sure that the statements of Horsley and Bigger 
are facts, their wide experience and established integrity 
leave little room for doubt, even by the most skeptical, 
of any procedures they may advise. One can, therefore, 
accept these volumes as a guide with the certain knowl- 
edge that the paths they suggest are the safest and best 
available. The assurance and comfort the sorely beset 
surgeon may derive from their reliable counsel is inesti- 
mable /' — Wtitern Journal of Surgery, Obstttrics and 
Gyntcohzy. 


“It is one of the most satisfactory medical textbooks which 
has come to our altcnlion in a long time. Every surgeon 
and every medical library’ should possess these volumes.’ — 
The Southern Surgeon. 


Tt is difficult to see how one doing general surgery or 
laving aspirations in that direction could aflord to be 
without these two volumes emanating from the Medical 
:olIege of Virginia. Even the general practitioner with- 
•ut desire to do surgical operations will find them valuable 
or reference so that be can talk inte/b'gent/y ro bis pa- 
lent about a prospective operation. The work is not by 
ny means confined to several 
laltics are covered as well. — The Medical If oria. 


THE C. V. MOSnV COJfPANV, S525 Pine DlvJ., St. Eonls. ^ 

Gentlemen: Send mo Horsley & Blceer "OPER.VTIVE SUnGERl, price.! at fl.,.00 for tl,e 
two volumes, charging my account. 


pr. 
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SAFETY ! 

The Automatic Train Brake 

The stream-lined train hurtles along 
across the country. Suddenly the engineer 
clutches his heart; his hands slip from the 
controls and he slumps to the floor. Behind 
Itim are more than two hundred human 
beings. Instantly the auto- 
matic brake goes into action 
and tiic train with its pre- 
cious cargo is safe. 


wMSS- 
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SAFETY ! 

Narcosis With Ether Anesthesia 

Ether is generally accepted as the safest 
medium for production of anesthesia. For 
increased safety and convenience Mallinc- 
krodt Anesthesia Ether is packaged in patented 
chemically-treated, hermetically sealed, sol- 
derless cans of Yl and 1 pound sizes. All 
possibilities of contamination are precluded. 
The ether is pure whenever the can is opened. 

The new metljods of purification 
in the manufacture of Mallinc- 
krodt Anesthesia Ether jdcld a 
product of unusually’ high quali- 
ties. From pure grain alcohol and 
fine sulphuric acid Mallinckrodt 
Ether is built, tested step by step 
during manufacture, tested after 
completion with all U.S.P. and 
added Mallinckrodt tests. The 
result is an end-product free from 
aldehydes, pcro.vides and impuri- 
ties which might cause irritation 
and respiratory discomforts. 


CHEMICAL WORKS 


St. LecU 
Oitcoe? 
rSUodfIpWo 


Ntw York 
Tcfonlo 
Monff*oI 
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“T>E VIEW of the 88 cases forming the basis of this to restore early normal peristalsis following lapar- 
report shows that prostigmin prophylactic has otomy. Gas pains are greatly diminished if not corn- 
been most valuable in combating the much dreaded pjetcly avoided. Nausea, if present, is indirectly 

symptoms of postoperative distention and gas pains, reduced in duration.'' Schlaopfer, "Roliof of Post- 

In comparing these case records with an analogous lateslinal Atony with Prostigmin," Tic 

series prior to our use of prostigmin prophylactic, we ObsMrlcs, ond 

have found that distention and cas pains have been ^ 

reduced to a negligible mmimtmi. Levis and Axel- ' ..... 

man, "Modern Method for Prevention of Post- Prostigmm .s of value, 

operative Distention," The American Journal of both “ prophylactic against and a treatment for 
Surgery, May, 1936, pp. 308-312. paralytic ileus and distention." Urnanski, "A Now 

"In our experience prostigmin, used by intraraus- Treatment for Paralytic Ileus, Illinois Medical 
cular injection, has proved to be a very reliable agent Journal, December, 1936, 70:567-569. 

PACKAGES 
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Prostigmin Prophylactic 

'Roche' 

TO PREVENT POSTOPERATIVE DISTENTION 



‘■■OEViEwof the 88 cases forming the basis of this 
report shows that prostigmin prophylactic has 
been most valuable in combating the much dreaded 
symptoms of postoperative distention and gas pains. 
In comparing these case records with an analogous 
series prior to our use of prostigmin prophylactic, we 
have found that distention and gas pains have been 
reduced to a negligible minimum.” Levis and Axol- 
man, "Modem Method for Prevention of Post- 
operative Distention," Tie American Journal of 
Surgery, May, 1936, pp. 308-312. 

“In our e.’tperience prostigmin, used by intramus- 
cular injection, has proved to be a very reliable agent 


to restore early normal peristalsis following lapar- 
otomy. Gas pains are greatly diminished if not com- 
pletely avoided. Nausea, if present, is indirectly 
reduced in duration." Schlaopfor, "Relief of Post- 
operative Intestinal Atony with Prostigmin," The 
Western Journal of Surgery, Obstetrics, and 
Gynecology, July, 1936. 

"Our results indicate that prostigmin is of value, 
both as a prophylactic against and a treatment for 
paralytic ileus and distention." Uznanskl, "A Now 
Treatment lor Paralytic Ileus," Illinois Medical 
Journal, December, 1936, 70.'567-569, 


PACKAGES 


F or prercolion: Prw/irmm Ptophilorlis •Rock,'— Hut anj so" 

For trialmrrU; Proiticmin •Potkt'—tuf carlorrj—ampuli 1 te tl..000 roiurn 


HOFFMANN-tA ROCHE • INC • N U T L B Y • U, J. 
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The differences in coagulation time are no doubt due to the release 
of clotting factors from the traumatized areas. These difficulties can 
be eliminated, to a certain extent, by drawing the blood with a very 
small needle if certain precautions are used. The point of the needle 
is directed against the flow and is inserted some distance into the 
blood vessel. Each subsequent sample is secured from a slightly more 
peripheral point on the vessel. Care must be taken that the blood 
floM's easily into the syringe and that no air enters during the with- 
drawal of the plunger. Even when attention is paid to these details, 
variations in the clotting time occur. If they are neglected, little 
significance can be attached to the end-point which is secured. The 
subsequent handling of the blood samples presents less difficulty. 
After testing most of the methods ivhich have been advocated, we 
decided to use a mechanical device which eliminates subjective fac- 
tors. The principle of our coagulometer is similar to that developed 
by Cannon and MendenhalP and modified by Stoker.® 

Coagulometer . — Two metal levers, A and B, are mounted on pinpoint bearings at 
X and X,. A is parallel to, and about 2 cm. above, B. At one end of each lever, 
weights C and <7, are attached. These may be finely adjusted and locked at any 
point. At the opposite end of A is a fork which supports, between its arms, the 
plunger D (weight, 1.340 gm.). This plunger is constructed from monel metal and 
in shape resembles two shallow cones placed base to base. The diameter at the 
largest point is 8 mm. Into a hole bored through the apices is soldered a short 
length of monel wire. To the other end of the wire a cross-piece, to serve as a 
means of support when the plunger is suspended from the fork, is attached. 

Between the fork and the fulcrum is attached a platinum point E wliich makes 
contact with a similar point F on the lever B. F is insulated from the lever B. 
Tho.»e points are connected in series with the signal magnet G. 

Under B is mounted an electromagnet E which, when charged, pulls down the 
lever B by means of the soft iron armature attached at I. BUien the circuit is broken, 
the lever will return to the horizontal because of the extra weight of C,. An ad- 
justing screw at J controls the extent of this movement. As the weight of A is 
greater at the forked end, the points E and F will be lield in close contact and the 
movements of B transmitted to A through those points. 

The weight C, on .4, is adjusted so that the lever will just remain horizontal when 
D is replaced by a standard weight of 1.000 gm. 

In operation, 1 c.c. of blood is placed in the te.st tube E (10 mm. bore by 50 mm. 
high) and the height of the test tube adjusted so that the plunger is just clear 
of the bottom when the lever.-? are held down against E. At intervals of one minute 
and for a period of three seconds the magnet E is stimulated. This pulls down the 
lover B and permits the plunger D to sink, by its on-n weight, in the blood. If the 
blood is not coagulated, contact is made at the points E and F and the signal magnet 
Cr -will record this on a kj-mograph. If the blood is coagulated, the plunger will be 
supported by the clot and no contact will be made. A record in one-minute internals 
is recorded on the kymograph. This record ceases when the blood is clotted. 

An ordinary household electric clock is used to control the niakc-and-brcak 
mcchanism for the elect romagnet.s. The .second hand is replaced bv a tapered am 
If which once in every revolution closes the contacts -V and 0. The' wide end of the 
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some sections, accumnlations of platelets are clearly visible, while in 
others the manner in which the foi-med elements are laid down dis- 
tinguishes the obstructing mass from a clot. 


In this study, injury to the lining of the veins was produced by tivo 
procedures. The first was mechanical and the second chemical. When 
a solution of purified heparin was administered intravenously for an 
adequate period, the incidence of obstruction by thrombus was very 
definitely less than in the experiments in which the anticoairulant 
was not used. 


JIETHODS 

Normal healthy dogs, weighing from ten to fifteen kilograms, have 
been used as experimental animals. Ether or nembutal has been 



employed when anesthesia was necessary. In llic determination of 
the coagulation time of the blood such great variation wa.s found that 
considerable effort was made to secure a method which would give a 
consistent end-point. The difliculties of securing uniform results may 
be divided into two groups; first, those associated with the removal 
of the blood from the veins, and second, those involved in the subse- 
quent care and handling of the sample. In confii motion of tlie results 
of previous investigators, it was found impossible to take repeated 
samples of blood, using a syringe and needle, from the same part of 
the vein without shortening the coagulation time very apprcciablv. 
The third and fourth samples would often gel before they could be 
placed in the recording apparatus. Tiic .came di/iicnlty wa.s encoun- 
tered in obtaining samples from cannulas or from a sectioned artery. 
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finger. It is obvious that great care must be taken to use the same 
lengtli of vein in all the experiments of one series. Unhappily, the 
calibers of the veins cannot readily be measured and must be assumed 
to be equal. If the volumes of blood in the occluded veins are not 
similar, the concentrations of soriein to which the intimal surfaces are 
exposed will vary. If branches of the veins can be detected, these are 
also occluded by pressure. The sodium ricinoleate solution is then in- 
jected and prevented from escaping from the vein by pressure over 
the point at which the needle entered. The solution is kept in this 
manner in. the vein for a period of three minutes. The vein is then 
released. 

Method, of Administering Heparin.— hi the preliminary stages of this 
investigation heparin was administered in a variety of ways. Certain 
descriptive terms have come into use in these laboratories. Local 
heparinization is the term used to describe the application of heparin 
to one particular area. This procedure was used in experiments on 
blood vessel surgery. Heparin was incorporated in vaseline or jelly 
and applied to the edges of the blood vessels about to be sutured. No 
significant result has been obtained by this method of administering 
the anticoagulant. Regional heparinization is the term used to de- 
scribe the administration of heparin in such a way that the coagula- 
tion time of the blood of one limb, for example, is increased without 
materially affecting the blood in other parts of the body. Thus, with 
an infusion of heparin into the femoral artery of one limb, blood 
samples from the veins of the same leg show a longer clotting time 
than those secured at the same time from other parts of the body. 
Tins is true, however, only when small doses of heparin are adminis- 
tered. With larger doses more of the anticoagidant reaches the gen- 
eral circulation and the increase in clotting time is general. The term 
general heparinization describes the results of the administration of 
heparin into a vein or artery at such a rate that the clotting time of 
the blood from all parts of the body is increased. Most of the results 
which we are reporting in this paper were secured by general hepar- 
inization of experimental animals. The heparin was given intra- 
venously by one of three methods. In preliminarj^ experiments, a 
single injection was made by syringe. In a second series, a continu- 
ous injection of heparin dissolved in saline was made by means of a 
motor-driven pump. Animals receiving the anticoagnlant by this pro- 
cedure wore maintained under nembutal anesthesia and the injection 
was continued for, at most, ten hours. The third method was bj- a 
continuous injection of heparin in saline, utilizing, with slight modi- 
fications, the technique adopted by Jacobs," of Chicago. By this pro- 
cedure it is possible to give continuous intravenous infusions to dogs 
for long periods of time without seriously interfering with their 
activity. Ether anesthesia was used during the insertion of a cannula 
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lever U holds the points 0 in contact for three seconds while the narrow end closes 
the points N for one second. Contact at N should sjuichronize with the third sec- 
ond of contact at 0. If contact is made earlier or later, a misleading record may be 
made. The contact points N and 0 should be mounted on the clock face, one a little 
in front of the other, and the ler-er M attached slightly off tiie right angle. If 
mounted in the same plane, contacts would bo made at thirty-second intervals. 

The apparatus in use is composed of four of the above units. One electric clock 
is sufficient to operate all four. The levers B are secured firmly to a shaft carried 
by two end-bearings. This shaft has attached to it an extra lever, carrying a weight 
at one end and an armature, similar to that shown on Bj at the other. The weight is 
sufficiently' heavy to balance all the levers. By- this means the four units are op- 
erated by one magnet. 

In an endeavor to obtain accurate checks on the blood contained in the four tubes 
and filled from the same sample, the test tubes are partially- immersed in a constant 
temperature water-bath which is kept at 37° C. TIic tubes are held in place by 
spring clamps attached to one side of the bath. 

The weights of the plungers are adjusted to within 2 mg., and as the levers are 
balanced to the standard weight of 1.000 gm., the dou-nward pressure exerted by any 
plunger is equivalent to 0.340 gm. (weight of D [1.340 gm.] - 1.000 gm.). 

Method of Prodnemg the Injury to Terns. — A. Meebanical means.- The 
blood vessels chosen for these experiments were the readily accessible 
radial and saphenous veins. Very- little dissection was needed to free them 
from the surrounding tissue. Tlie skin incision was made at some little 
distance to the side of the vein and the skin undercut so that, when sew- 
ing up, the flap would fall over the vein. After about one inch of the ves- 
sel had been isolated in this way, a needle earry-ing a length of silk tliread 
(size 000) was passed up through the lumen of the veins for about three- 
quarters of an inch so that the thread remained Avithin the vessel 
wall. The vein was then crushed against the thread betAveen the yaAVS 
of a pair of artery- forceps. The forceps Avere clamped A-ery- fightly- 
on the vein. The crushing Avas continued along the full length of the 
exposed A-ein and then repeated in at least tAA-o other planes. In later 
experiments, a pair of forceps Avith a particularly firm grip Avas se- 
lected and used only for the purpose of crushing. After the injury 
the thread was AA-ithdraAA-n, bleeding controlled AA-ith gauze, and the 
Avound closed by interrupted silk sutures. The veins Avere left in situ 
for periods ranging from scA-en hours to scA-en day-s. They- Averc then 
removed betAveen ligatures, examined in the gross, and placed in 
formalin as the first stage in their preparation for microscopic exami- 
nation. 

B. Tn,iury- produced by- injection of sodium i-icinoleato (soricin) . 
The second method of producing occlusion of the A-cins Avas by- the 
injection of a solution of sodium ricinoleate. This Avas a commercial 
preparation manufactured by the Wm. S. i^Ierrell Company-, Cincin- 
nati, U. S. A. The needle of the syringe containing the soricin is 
introduced through the .skin into the A-ein. The vein is then occluded 
one or one and one-half inehe.s aboA'c the needle by pre.ssure Avith the 
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tients v-lien he injected 1 mg. of heparin per 10 c.c. of blood. This 
preparation contained 10 units per milligi’am. In our experience, 
tlie 5 unit material, M'hich was the only preparation readily available 
when these experiments were started, exerted marked toxic effects 
when administered intravenouslj' to dogs. Some of these dogs died 
and at autopsy rcA'ealed marked hemorrhages in the intestine. Later, 
using more highly purified heparin, 75 units per milligram, no deaths 
were produced in a series of some twenty dogs studied. Vomiting 
and pronounced muscular Aveakness were, however, not infrequently 
obseiwed when large doses of the material Avere used. Kecently Ave 
have employed more highly purified heparin and in some sixty dogs 
Avhich reeeh’ed a preparation with a potency of about 250 units per 
milligram, for a period of seA'entj’^-tAA-o hours (500 mg. i.e., 125,000 
units of heparin in all Avere' injected), no signs of a toxic action of 
the anticoagulant Avere detected.* ■ • 

Tests for. the toxicity of this heparin containing 250 units per milli- 
gram Avere made Aipon Amrious species of animals. Rabbits, guinea 
pigs, and mice Avere injected Avith sufficient of the material to render 
their blood incoagulable for A'ery long periods of time. No toxic 
effects Avere produced. These findings haA'e, hOAvever, relativelj’’ little 
significance in vieAv of the fact that heparin has been much further 
purified by our colleagues Charles and Scott since the studies of 
toxicity referred to above Avere canned out. More recently Ave haA’e 
had available adequate amounts of heparin of a potency of 500 units 
per milligram. This is dissoh’ed in distilled Avater or saline and 1 c.c. 
of this solution usually contains approximately 15,000 units of the 
anticoagulant. The effect on human subjects aa'III be described in 
more detail later, but it may be stated here that the 250-unit heparin 
])roduced definite signs of toxicity. jMore highly purified material, 
hoAvever, has been gh'en to patients Avith no deleterious effects. Since 
adequate amounts of this relath^ely innocuous and A’ery potent mate- 
rial are uoav available, it is unnecessary to describe in detail the 
results of toxicity tests on the cruder preparations. 

experiaiental results and coaiments 

Jnjurt/ Produced htj Mechanical Means. — ^When the A-eins of a dog 
are eriished upon a thread inserted in the lumen, as described vihder 
Metliods, thrombosis Avill take place in only a limited number of the 
veins unless considerable force is applied in the crushing process. If 
force is exerted and extensiA-e damage to the veins produced, a 
thiombus Avill form, according to our experience, in approximatelA’ 
SO per cent of the cases (Table 1). If this thrombus is left in situ 
for five or six days it is usually found, upon remoA-al of the veins, 
** entirely fills the lumen and is adherent to the vein. Avail. The 

•AV.. ,.ro ln,kla..t to ML.s AVinIfre,! Chut- for hel„ in rome of the early c.xperlmcnts; 
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into the external jugular vein. The cannula was connected by a 
flexible metal tube to a reservoir containing the heparin solution. 
After recovery from the anesthetic, the animal moved about with 
considerable freedom. The rate of injection was maintained at a con- 
stant level by a motor-driven pump. The injections bj' this method 
were usually continued for seventy-two hours. The parts of the ap- 
paratus which it was not feasible to sterilize by heat were thoroughly 
bathed with antiseptic solution before each experiment. 

THE TOXICITY OP HEPARIN 

Since it was our hope that heparin might ultimately be safel}' used 
in human patients, the toxicitj’’ of the various prepar'ations of this 
anticoagulant was a very important matter-. It is evident from the 
literature and from our own findings that the toxieit}-' varies greatly 
and, in general, inversely as the purity of the preparation. 

The Howell unit of heparin is the amount which will prevent the 
clotting of 1 e.c. of cat’s blood for twenty-four hoiii-s. Even when 
precautions are taken with regard to temperature, stirring, etc., it is 
impossible to estimate the potency of the solution accurately by this 
procedure without the use of a standai-d pi-eparation. , However, if a 
standard heparin is used and tlie unknown preparation compared 
with this, reliable results may be obtained. A standard of heparin 
has been set up in the Connaught Laboratories and the heparin which 
we liave used has alwaj-s been compared ivith this preparation. 

Using heparin of a potency of 15 units per milligram, Howell and 
McDonald® injected an amount into a dog which was sufiicient to 
render its blood incoagulable. This was approximatelj- 0.45 mg. 
per kilogram. This injection was repeated daily for five days. They 
reported no demonsti-able change in the red and u-hite blood counts 
or in the platelets. There was no indication of any deleterious eft’oct 
on the animal. Eeed" injected moderate quantities of heparin intra- 
venously in normal and etherized dogs and rabbits. He found no 
change in tempei'ature, no cardiovascular effect, no concentration of 
the blood cells, and no abnormalities in respiration. In 1924, Masoiff® 
reported on the use of material containing 5 units per milligram. He 
added from 50 to 300 mg. to blood used in transfusing human pa- 
tients. In about one-half the ea.ses he observed renatioiis u-hich varied 
from slight chills to severe headache, high fever, and nausea, hlason 
concluded that while the heparin used in tlie early part of Ins work 
was too toxic to warrant its routine clinical use in doses of 100 mg’. 
(500 units), preparations subsequently made had given encouraging 
results. Howell“ reported upon the use of hcpai-in containing JOO 
units per milligram in transfusions given to human subjects. He re- 
ported a slight reaction in two of the ten transfusions carried out on 
Six patients. Godlowski’- found no evidence of to.xiclty in his pa- 
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tients when he injected 1 mg. of- heparin per 10 c.c. of blood. This 
preparation contained 10 units per milligram. In our experience, 
the 5 unit material, ivhich was the only preparation readily available 
wiien these experiments were started, exerted marked toxic effects 
when administered intravenously to dogs. Some of these dogs died 
and at autopsy revealed marked hemorrhages in the intestine. Later, 
using more highl}' purified heparin, 75 units per milligram, no deaths 
were produced in a series of some twenty dogs studied. Vomiting 
and pronounced muscular weakness were, however, not infrequently 
observed when large doses of the material were used. Kecentlj^ we 
have employed more highly purified heparin and in some sixty dogs 
which received a preparation with a potency of about 250 units per 
milligram, for a period of seventy-two hours (500 mg. yi.e., 125,000 
units of heparin in all were injected), no signs of a toxic action of 
the anticoagulant were detected. 

Tests for the toxicitj’’ of this heparin containing 250 units per milli- 
gram were made upon various species of animals. Rabbits, guinea 
pigs, and mice were injected with sufficient of the material to render 
their blood incoagulable for very long periods of time. No toxic 
effects were produced. These findings have, however, relatively little 
significance in view of the fact that heparin has been much further 
purified by our colleagues Charles and Scott since the studies of 
toxicity referred to above wei-e. carried out. klore recently we have 
hud available adequate amounts of heparin of a potency of 500 units 
per milligram. This is dissolved in distilled water or saline and 1 c.c. 
of this solution usually contains approximately 15,000 units of the 
anticoagulant. The effect on liumaii subjects will be described in 
nioi-e detail later, but it may be stated here that the 2D0-unit hepai’in 
produced definite signs of toxicity. More highly purified material, 
however, has been given to patients with no deleterious effects. Since 
adequate amounts of this relatively innocuous and very potent mate- 
rial are now available, it is unnecessary to describe in detail the 
re.sults of toxicity tests on the cruder preparations. 

fjcpeiumextae resuets and comments 

htjurii Produced hj/ Mcchauical Mcaus . — When the veins of a dog 
are crushed upon a thread inserted in the lumen, as described under 
Methods, thrombosis will take place in only a limited number of the 
veins unless considerable force is applied in the crushing process. If 
force is exerted and extensive damage to the veins produced, a 
thrombus will form, according to our experience, in approximately 
PO per cent of the eases (Ttible I). If this thrombus is left in situ 
for five or six days it is usually found, upon removal of the veins, 
entirely fills the lumen and is adherent to the vein wall. The 

•U-. ma.bwa U, M1« wmif,..., Cu,... for l.otp m .„„.e of tl.o c-.-xrly c-xportmont.: 
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incidence of obstmetion by thrombus formation in a vein which has 
been injured, as described above, is extremely small as long as the 
animal is maintained under the influence of heparin. An experiment 
of this nature was conducted in which thirteen veins were observed. 
Following a single injection of heparin the veins were damaged, but 
they were removed before the effect of the heparin had worn off. All 
the veins of this group except three Avere perfectly clear on macro- 
scopic examination. In these three, a small thromhns was present on 
a portion of the Avail. Without heparin the A’eins (i.e., 80 per cent of 
them) are found to he obstructed by thrombus Avhen examined forty 
minutes after injury. 

Table I 


method op injury 

NO. OP 
VEINS 

Patent 

OCCLUDED 

PARTIALUr 

OCCLUDED 

PER CENT 
OCCLUDED 

Crushing — moderate, no 
thread used 

10 

9 

1 

0 

10 

Crushing — moderate, thread 
used 

10 

6 

4 

0 

40 

Crushing — severe, thread used 

57 

S 

44 

5 

SO 


It AAms found that an adequate effect Avas produced upon the coagu- 
lation time of blood in dogs ; i.e., the coagulation time aams maintained 
at approximately thirty minutes, Avhen relatit'ely crude heparin Avas 
administered intraA'enousl}^ at the rate of 3.3 units 'per kilogram per 
miniite. In the next experiment to be described, heparin AA’as given 
intraA'enouslj' in saline solution at this rate. The veins Avere trau- 
matized and the injection continued for seA'enty hours. At the end 
of this time the veins Avere excised and examined. Four A’eins of one 
dog Avere used in this experiment. They Avere all perfectly clear and 
no trace of thrombus could be foAuid. Further details of tliese ex- 
periments and of tile results obtained are giA’en in Table JI. 

Table II 



In the next scries of experiments, thirteen veins were studied in 
animals which had received a single injection of heparin. The vein 
was traumatized immediately after the injection of heparin had heen 
made but Avas left in situ for periods of from three and one-half to 
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twenty-four houi-s. Tlie amount of heparin injected varied in the 
different experiments. Tlie results of this series are given in Table 
III. It will be noted that of the thirteen veins one was partly oc- 
cluded while the remaining twelve were completely filled with throm- 
bus and clot. 

Tabi<e in 


no. OF 
VEINS 

IlEPARIK 

MG./KO. 

CAECtJI-ATEO 

HEP^VRIN 

EFFECT 

VEINS LEFT 
IN SITU 

PATENT 

OCCLUDED 

PAKTIAELY 

OCCLUDED 

1 


1% hr. 

3% hr. 

0 

0 

1 

8 


2% hr. 

4% hr. 

0 

8 

0 

4 


4% hr. 

24 hr. 

0 

4 

0 


In the next series of experiments single injections of heparin (ap- 
proximately 6,000 units) were given to 10-kilogram dogs. The veins 
were then damaged and an infusion of heparin in saline solution 
started immediately. This was maintained at a rate of 2.2 units per 
kilogram per minute for from seventy to seventy-two hours. The 
veins were inspected seven daj’s after they had been injured. Nine 
veins were treated in this manner. Six of these showed clear lumina 
and a smooth, glistening intima. Three were occluded by thrombi. 
In one of these the obstruction was at the site of a valve to which the 
thrombus was attached. In the other two cases the veins were ex- 
posed for some time on the surface of an infected wound (Table W). 


Tabse IV 


NO. OF HEPADIN 

VEINS GIVEN 

EXAMINED 

PATENT 

OCCLUDED 

PAKTIALLT 

OCCLUDED 

9 

72 hr. 

7 days after 
injury 

6 

3* 

0 

•One thrombus 
wovind. 

attached 

to vulve curtain: 

2 veins 

exposed on surface of Infected 

In the next 

group of experiments 

a vein 

on one side of 

an animal 


was traumatized, but no heparin ivas administered. This vein was 
examined seven to twenty-four hours later and if obstructed the cor- 
responding vein on the other .side of the animal was similarly trau- 
matized after the injection of hepai'in had been started. In this group 
of experiments with ten control veins and ten under test, one of the 
controls was only pai-liully occluded while one of the veins which had 
been bathed with heparin became completely plugged by thrombus. 
There is, jierliaps, an explanation for this latter case in that the pump 
which was forcing the heparin into the animal stopped and the full 
dose of the anticoagulant was not received (Talde V). 

In the next series 28 veins were studied. The procedure wa.s the 
same as in the preceding experiment, with one exception. The con- 
trol veins, i.e., those which were not bathed by heparin, instead of 
being examined in 7 to 24 hours, were left in situ for 7 days. Heparin 
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incidence of oij.stniciion by tliroinbns formation in n vein wbicb has 
been injured, ns described above, is extremely small as long as the 
animal is maintained under the influence of heparin. An experiment 
of this nature was conducted in which thirteen veins were observed. 
Following a single injection of heparin the veins were damaged, but 
they were removed before the efl’ect of the heparin had worn off. All 
the veins of this grouji except three were perfectly clear on macro- 
acopie. examination, Tn these three, a .small thrombus was present on 
a portion of the wall. AVithout heparin the veins (i.e., 80 per cent of 
them) are found to be obstructed by flirondjtis wlie?) examined forty 
minutes after injury. 

T.\nf.E I 


MKTHOI) OF l.VJUnV 

XO. OF 

VKIXS 

}'ATEN*T 

OCCT>UPKD 

PAnnALLY 

occLUOKn 

PKR CENT 
OCCI-VDED 

Cnishinp; — moderntc, no 






tlircad used 

10 

0 

1 

0 

10 

Cnishinp — niodcr.'itc, (lirc.'id 






used 

10 

c 

4 

0 

40 

Crii.shing — .'cvere, tlircnd used 

.57 

s 

44 

5 

SO 


It was found that an adequate effect was produced upon the coagu- 
lation time of blood in dogs; i.e., the eoagulntion time was maintained 
at approximately thirty minute.s, when relatively crude heparin was 
administered intravenously at tiic rate of 3.3 units per kilogram per 
minute. In the nc.xt experiment to be described, heparin was given 
intravenously in saline solution at this rate. The veins were trau- 
matized and the injection eontimied for seventy hours. At the end 
of this time the veins were excised and examined. Four veins of one 
dog were used in this experiment. They were all perfectl.v clear and 
aio trace of thrombus could be found. Further details of these ex- 
periments and of the results obtained ai’e given iu Table II. 


Table II 


NO, OF 
VEINS 

HEPAINN 

MQ./KG. 

CALCU- 

LATEP 

HEPARIN 

EFFECT 

\XINS 
IXFT IK 
SITU 

patent 

00- 

CEUPED 

PARTIAELV OC- 
CEUPED 

fs 

60* 

1% Ur. 

X lir. 

5 

0 


isjo 

140* 

Si6 hr. 

3 Iir. 

G 

0 

2 (very small 

thrombus) 

12 

ISO* 

4Vi hr. 

4 hr. 

2 

0 

1 (very small 

thrombus) 

4 

0.22 

70 hr. 

70 hr. 

4 

0 


mg-As-Min. 







♦Single Injection. 


In the next series of experiments, thirteen veins were studied in 
animals which had received a single injection of heparin. Tlie vein 
was traumatized immediately after the injection of heparin a 
made but was left in situ for periods of from three and one-half to 
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twenty-four lioui-s. The amount of heparin injected varied in the 
different experiments. The results of this series are given in Table 
III. It will be noted that of the thirteen veins one was partly oc- 
cluded while the remaining twelve were completely filled with throm- 
bus and clot. 

Table III 


NO. OF 
VEINS 

HEPARIN 

lIG./KG. 

CALCULATED 

HEPARIN 

EFFECT 

\TEINS LEFT 
IN SITU 

FATENT 

OCCLUDED 

PARTULLY 

OCCLUDED 

1 

60 

1% hr. 

3% hr. 


0 

1 

8 

100 

2% hr. 

4% hr. 


8 

0 

4 

180 

4% hr. 

24 hr. 


4 

0 


In the next series of experiments single injections of heparin (ap- 
proximately 6,000 units) were given to 10-kilogram dogs. The veins 
were then damaged and an infusion of heparin in saline solution 
.started immediately. This was maintained at a rate of 2.2 units per 
kilogram per minute for from seventy to seventy-two hours. The 
veins were inspected seven days after they had been injured. Nine 
veins were treated in this manner. Six of these showed clear lumina 
and a smooth, glistening intima. Tlu’ee were occluded by thrombi. 
In one of these the obstruction was at the site of a valve to which the 
thrombus was attached. In the other two cases the veins were ex- 
posed for some time on tiie surface of an infected wound (Table IV). 


Table W 


NO. OF 

nEP.,VRIN 

EXAiriNEB 


OCCLUDED 

PARTIALLY 

VEINS 

GIVEN 

PATENT 

OCCLUDED 

9 

72 hr. 

7 daya 
injury 

6 

3* 

0 


•One thrombus attactied to valve curtain: 2 veins exposed on surface of infected 
v.ounrt. 


In the next group of experiments a vein on one side of an animal 
was tranmatized, but no heparin was administered. This vein was 
examined seven to twenty-four hours later and if obstructed the cor- 
responding vein on the other side of the animal was similarly trau- 
matized after the injection of heparin had been started. In this group 
of experiments with ten control veins and ten under test, one of the 
controls was only partially occluded while one of the veins which had 
been bathed with heparin became completely plugged by thrombus. 
Tlicre is, perlmps, an explanation for this latter case in that the pump 
which was forcing the heparin into the animal .stopped jind the full 
dose of the anticoagulant ivas not received (Table V). 

In the next series 28 veins xvere studied. The procedure was the 
.same as in (lie preceding experiment, ivith one exception. The con- 
trol veins, i.e., those which were not bathed by heparin, instead of 
being examined in 7 to 24 hours, were left in situ for 7 days. Heparin 
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Taiii.k V 

RiniiT Vri.vs (Co.vtiiols) — K.va.min'kp anp K.vci.spp i.v 7 to 21 Ilouns 

LniT Vein's (IIepaiiin') — IIepakin' 72 irot'ics — K.vami.vep 7 Days AfTpr. I.smuky 

lUflllT VEIN'S (N'O UEPAEIK) 

I.EIT VEI.S'S (HEI'AliJN' OIVE.S') 

y 

w A ^ y 

&. 6 F- A A 

0 5 rt H 

X y -5 0 

y W A 0 A 0 

(C 

y 

A ^ y ^ 

> V. « ^ S 5 s 

a. T. . i 0 :: a 

5 ri =2 E s 

^ S ^ E 

5 S" '''• •< u-io 

^ — cr EJ £- Oi. c 

10 7-21 hr. 0 0 1 

10 70 hr. 7 (liij’S 0 3* 0 


’The immp stopped ovcrnljjht and tlic full nmount of heparin was not received. 


was administered for a period of 70 hours and the test veins were 
loft in placo for fj days after the traumatization. The results of these 
series are shown in Table VI. 

Taijlk VI 


ranJiT vriss (roxTitoLs) 




o 

>5 


14 


y. 


& 

u 

fi 

u 

y 

o 


7 days 


fi 

lu 

A 

P 


© 

O 

y- 


14 


lAirr vKixs (jifawjnx oivex) 


o 

y. 


70 Iir, (> days 


y 


11 


•In 2 of those cases there was an extensive hematoma. 


While it is very difficult to suniniarize the results of these experi- 
ments in wliich injury to the veins had been produced by mechanical 
means, this is attempted in Table VII. When no heparin was given, 


Tajjtj: Vn 


XO HEPAHIX 


HEPARIX 


y 

u 

> 

A 

0 

d 

y 

A 

U 

y 

'P- 

X. 

u 

PATENT 

A 

M 

A 

P 

G 

0 

0 

s <=» 

2 w 

;3§ 

ga 

•< 0 

A 0 

u 

A 

0 

d 

y 

S w 

K ^ 

P C 

EXAMINED 

w 

§ 

A 

A 

U 

A 

P 

y 

y 

0 

g y 

< y 

A 0 

10 

7-24 hr. 

0 

9 

1 

4 

70 hr. 

70 hr. 

4 

0 

0 

14 

7 dnvs 

•j 

s 

2 

9 

70 hr. 

7 days 

6 

3 

0 

33 

7 hr.'- 

-1 

27 

2 

10 

70 hr. 

7 days 

9 

1 

0 


7 days* 




14 

70 hr. 

7 days 

11 

3 

0 

Totals 57 


8 

44 

5 

37 



30 

7 

0 


♦Four of these veins were removed and examined after 7 hr. : 9 after 24 
8 after 48 hr.; 4 after 5 days; and 8 after 7 days. 


hr. 


8 of the 57 veins examined wez’e, maeroscopically, free of thrombus. 
(The 33 veins of the control series in this table were referred to in 
Table I. Thej' were included in the group consisting of 57 veins.) 
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Of 37 eases in which heparin was administered to the animals, 30 of 
the 37 veins were free of thrombus as judged by macroscopic exami- 
nation. The figures are taken from all the experiments in which 
heparin was administered for prolonged periods. 

Injury Produced ly Chemical Means . — The procedure used in dam- 
aging the intima of the veins by chemical means has been described 
under' ]Methods. After some preliminaiy experiments had been carried 
out, we studied the effects .of heparin on injury produced when 0.25 
c.c. of soricin was injected into each vein. Some 201 veins were 
studied in this series. No useful purpose will be served by describing 
the experiments in great detail. The results are summarized in Table 
VIII. It will be observed that of the 114 veins from animals which 

Table VIII 


CONTROLS HEPARIN 


w 

s 
> 
o 
6 

^ 

204 97 17 85 44 46 47 22.5 66-72 hours 


0,25 c.c. soricin injected in all veins. Controls, 15 per cent patent; heparin, 53 
per cent patent. 


c 

u: 

o 

ts 

V 

V 

o 


"Z 


3 

es o 
u o 

O 


A 

A 


hi 

Z 

K 


A Ci 

« n 

O g 

A o 
w o 

A O 


§ 6 
c- W 
w ^ 
K P 


2 g 


received no heparin, 85 per cent were occluded. Of the 90 veins in- 
vestigated from animals which received heparin, 47 per cent were 
occluded. In other words, 15 per cent of the control veins were 
patent while 53 per cent of those which had receWed heparin were 
open after from 4 to 7 days. The obvious deduction from the results 
of this large series of experiments is that heparin in the dose used, 
i.c., 22.5 units per kilogram per hour, is not nearly so effective as 
might be desired in preventing thrombosis of veins. "While a dose of 
0.25 c.c. of soricin, under the conditions which we haA'e described, 
docs not ])roducc occlusion in all cases, it was thought expedient to 
de.tcnuiue whether smaller doses might not be nearly as effective. An 
injection of 0.15 c.c. of soricin was tried in a series of 24 veins. Tlie 
results in Table IX show that in S3 per cent of the control series the 
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^ciIls 'Were occliuled by llironibi, Wlien ]iep/iriii was g'i'\'Cn in the 
dose wliieli M-as used in most of the previous experiments, 11 of the 
12 veins were completely free of thrombus. In 1 vein, while there 
was no interference with blood flow through it, there was a small 
thrombus firmly attached to the- wall. Interestingly enougli, this 
thrombus was composed almost entirely of platelets. These results 
appear to show that if a .small dose of soricln is u.sed, its effect, so far 
us the obstruction of veins is conccnied, ma}' be almost completelj' 
counteracted by an adequate dose of licpaidn administered continu- 
ou.sly for a period of approximately 70 hours. 

It maj* be noted here that if the veins arc examined before the in- 
jection of heparin is discontinued, thrombosis is not obsei-vcd in most 
cases even when much larger do.scs of soricin are used (up to 1.0 e.c.). 
Under these circumstances, thrombosis would presumably have oc- 
curred invariabl 3 ’ soon after the effect of heparin liad worn off. These 
higher concentrations of soricin produce almost complete destruction 
of the tissue with which tlie.y come in contact. Our findings also .sug- 
gest that the animals should alwaj's be thoroughl.v heparinized before 
the injurj- to the veins is produced, if the action of the anticoagulant 
in preventing obstruction is to be most effective. 

Ecgional Heparinization in Experimental Animals . — A large number 
of experiments in which attempts have been made to lieparinize one 
limb of an experimental animal without affecting the blood in other 
parts of the bod.v have been carried out. It will be sufficient for our 
present purpose to describe one experiment in some detail. 

A dog weighing approximatelj' 7 kg. was anesthetized b.v an intra- 
venous injection of nembutal. Both femoral arteries and A-eins were 
exposed. The clotting time of the blood from the vein of the right 
leg Avas 5 minutes, and of that from the left leg, 4 minutes. Heparin 
solution Avas then introduced from a buret through a needle into the 
right femoral arteiy. The solution contained approximate!}' 2,200 
units per cubic centimeter. Ten minutes after the injection had been 
started, the clotting time of the blood secured from the vein of the 
neparinized limb Avas 11 minutes, while that from the unheparinized 
extremity Avas 5 minutes. Thirty-fiAm minutes after the start of in- 
jection, blood from the right femoral A'ein shoAved a clotting time of 
11 minutes, Avhile 15 minutes later blood secured from the unliepar- 
inized left limb sIiOAved a clotting time of 6 minutes. The heparin 
solution AA'as injected at the rate of approximately 0.7 e.c. per minute. 
Four houre and thirt}* minutes after the start of the injection the clot- 
ting time on the heparinized side Avas 21 mimite.s, irhile on tlie other 
side the time Avas 20 minutes. The results of this experiment show 
that regional heparinization can be accomplished, for a time at least, 
Avhen an injection of hepaz’in solution is made intraarterially at a 
fairly sIoav rate. After some time, hoAvever, in many of the experi- 



MURRAY ET AIi. : 


HEPARIN AND THROMBOSIS OP VEINS 


175 


ments the clotting time of blood from other parts of the body showed 
tlie effects of heparin ; i.e., the heparinization had become general. 
It is possible, of coui-se, that if the rate of injection had been de- 
creased regional heparinization might have been maintained. 

Ohscrvutioiis on Human Sul)jccts . — While a more detailed report will 
be made later on the results of the use of heparin in hnman subjects, 
a summary of the findings we have secured will be included here. The 
objective in these investigations was merely to determine the toxicity of 
the heparin preparations on human subjects and the effect on the 
clotting time of the blood. 

The first administration of heparin to a patient on the surgical 
ward of the Toronto General Hospital was carried out on April 16, 
1935. The brachial arteiy of the left arm was exposed by a small in- 
cision under local anesthesia. A needle was inserted in the artery 
and the heparin solution was injected bj”- means of a motor-driven 
pump. To mahe this solution, heparin powder with a potencj’’ of ap- 
proximately 250 units per milligram was dissolved in saline solution 
and the mixture sterilized by passage through a Berkefeld filter. 
Samples of blood from the veins of the injected arm showed a rise in 
clotting time from the normal of 6 minutes to a value approximately 
18 minutes. Samples of blood from other parts of the body showed, 
at this time, no change in clotting time. This is an example of re- 
gional heparinization in a human subject. The injection was main- 
tained for a period of approximately 4 hours and no signs of any 
toxic effects wore observed. Regional heparinization wns carried out 
in several other cases. 

No evidence has been obtained in experimental animals or human 
subjects that a negative phase, i.e., a decrease in coagulation time, 
develops when the injection of heparin is discontinued. 

The general heparinization of the human subject was attempted on 
several occasions with relatively crude heparin. Toxic effects in the 
form of wcahness, headache, and slight chills made it inadvisable to 
continue the injections, llore recently, using heparin of a potency 
of 250 units per milligram, 4 of 9 clinical cases showed no toxic effects 
even after prolonged injection. The other 5 of these eases, however, 
did exhibit definite signs of toxicity and the injections of heparin had 
to be discontinued. The effect of a single large dose of this prepa- 
ration of the anticoagulant (22,000 units) rapidly administered to a 
patient is illustrated in Fig. 2. This patient was receiving heparin 
continuously at a slow rate and had been given an injection of 11,000 
units one hour and ten minutes before the larger amount was adminis- 
tered. The rise in blood clotting time after the la.st injection may 
have been due, in part, to the effects of the previous dose.' 

More recently large amount.s of liighly juirified hcimrin, 500 units 
per miUigram, have been available. In the coui-se of tlie purification 
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■\eiiis were ocehidecl l)y llirojiibi. 'VVlieii liepariii was given in tlie 
dose wliieh was used in most of the previous experiments, 11 of the 
12 veins were eomplofoly free of thrombus. In 1 vein, while there 
Avas no interference with blood flow through it, there Avas a small 
thrombus firmly attached to the- aauiII. Interestingly enough, this 
thrombus AA-as composed almost entirely of platelets. These results 
appear to shoAv that if a small dose of soricin i.s n.scd, its effect, .so far 
as tlie obstruction of veins is concerned, may be almost completely 
counteracted by an adequate dose of heparin administered continu- 
ously for a period of approximately 70 hours. 

It may be noted here that if the veins arc examined before the in- 
jection of heparin is discontinued, thrombo.sis is not obseiwed in most 
cases OA’cn aa’Iicu much larger doses of soricin are used (up to 1.0 c.c.). 
Under these circumstances, thrombosis Avould presumablA- haA'e oc- 
curred iuA’ariably soon after the effect of heparin had AA’om off. These 
higher concentrations of soricin produce almost complete destruction 
of the tissue AA’ith Avhieh they come in contact. Our findings also .sug- 
gest that the animals .should ahvays be thoroughly heparinized before 
the injury to the A-oins is produced, if the action of the anticoagulant 
in preventing obstruction is to be most effective. 

Bcgional Heparinization in Experimental Animals. — large number 
of experiments in Avhich attempts haA’e been made to heparinize one 
limb of an experimental animal without affecting the blood in other 
parts of the body haA’C been carried out. It Avill be sufficient for our 
present purpose to describe one experiment in some detail. 

A dog Aveighing approximately 7 kg. was anesthetized by an intra- 
veiAous injection of nembutal. Both femoral arteries and veins were 
exposed. The clotting time of the blood from the A’ein of the right 
leg AA’as 5 minutes, and of that from the left leg, 4 minutes. Heparin 
solution Avas then introduced from a buret through a needle into the 
right femoi’al ai’tery. The solution contained approximately 2,200 
units per cubic centimeter. Ten minutes after the injection had been 
started, the clotting time of the blood secured from the vein of the 
neparinized limb Avas 11 minutes, while that from the unheparinized 
extremity Avas 5 minutes. Thirt 3 ’-fiA'e minutes after the start of in- 
jection, blood from the right femoral vein shoAved a clotting time of 
11 minutes, Avhile 15 minutes later blood secured from the unhepar- 
inized left limb shoAved a clotting time of 6 minutes. The heparin 
solution AAms injected at the rate of approximate^ 0.7 c.c. per minute. 
Four hours and thirty minutes after the start of the iujeetion the clot- 
ting time on the hepai’inized side Avas 21 minutes, Avhile on the other 
side the time Avas 20 minutes. The results of this experiment show 
that regional heparinization can be accomplished, for a time at least, 
when an injection of heparin solution is made intraarterially at a 
fairly sIoav rate. After some time, hoAvever, in many of the expen- 
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quently raised to a mucli higher level but, as stated above, no deleteri- 
ous effects were observed. The cases which received heparin post- 
operatively had undergone one of the following operations; appen- 
dectomy, herniotomy— -with and without living sutures— resection of 
colon, closure of colostomy, partial gastrectomy, drainage of empy- 
ema, bone graft of the tibia and of carpal scaphoid, or various minor 
operations such as excision of cj'sts, lipomata, and so on. In only one 
of these cases was there a hematoma at the site of operation. This 
was in the skin and while it may be attributed to heparin, it is also 
possible that it was due to inadequate hemostasis. The injections of 
heparin were commenced in from 2 to 3 hours after the completion of 
the operation.* 

Hisiologic Findings . — The histologic picture of veins thrombosed as 
a result of mechanical injury has been described by previous investiga- 
tors. Our findings recorded in the tables are based on gross examina- 
tion. Histologic sections were prepax’ed of all the veins and the find- 
ings support, in general, those of the gross examination. In some 
cases platelet thrombi were found under the microscope in veins 
which had been considered on gross examination to be pei’fectly clear. 
JIany of the heparinized veins, however, appeared to be completely 
free of thrombi, but in some of these inflammatoi’y areas of varying 
sizes were present in the media or adventitia. These findings are 
based on examinations of several sections, but serial sections were 
not made. 


The veins into which soricin had been injected and which subse- 
quently became obstructed contained, on histologic examination, a 
mixed thrombus. If this examination was conducted twentj'-four 
horn's after the injection of the irritant, the veins were found to ex- 
hibit loss of endothelium from part of the wall and substitution of 
this by a line of fine dark-staining granular matter. This was prob- 
ably a mixture of disintegrated nuclei and soricin. The media of 
llicsc veins showed varying degrees of degeneration. In some cases 
a large area of this layer failed to t-ake the nuclear stains. In other 
cases the nuclei and fibers stained well. The former were pyknotie 
and broken into fine granules. The muscle fibei-s were separated by 
widely dilated capillaries and in some cases by interstitial hemor- 
rhage. The adventitia showed changes in some cases and not in 
others. It any of the irritant material which was injected had leaked 
nut of the vein, there was a marked inflammatory reaction. The 
thrombus examined at this stage usually filled the entire lumen and 
was attached over a fairly large area of the vein wall by platelets 
and a network of fibrin in which red and white cells were visible. 


.. .'A Tt'rort of rhe >'!\r\S>T purl of thl.-i vrork •wn.’i prc.icntcd b(Vnr^. tbr. t . 

Urban Surnlc.-il Club of Cnnn.la In October. 1J35. uirorc the Junior Inter- 
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oL this subs/iiiice, C'iifirlcs find Scott were nble to remove rather large 
quantities of a tarlilce material which it is believed may have been 
responsible for the toxic pro])ertics of the cruder preparations. 
Seventy-six. postoperative eases have now received injections of the 



Fie. :. 


solutions of purified heparin by the intravenous route. The period 
of injection has usually varied from 24 to 120 hours. An effort has 
been made to keep the clotting time at approximately 15 to 20 min- 
utes, i.e., at least two or throe times the usual normal range, but very 



high values (51 minutes) have sometimes been observed. The results 
on one of these cases are illustrated in Fig. 3 The find ngs in this 
case are more regular than in some of the otheis and it has been 
cTose^ forthis Reason. In other eases the clotting time was fre- 
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quently raised to a much higher level but, as stated above, no deleteri- 
ous effects were observed. : The cases which received heparin post- 
operatively had undergone one of the following operations: appen- 
dectomy, herniotomy— with and without living sutures— resection of 
colon, closure of colostomy, partial gastrectomy, drainage of empy- 
ema, bone graft of the tibia and of carpal scaphoid, or various minor 
operations such as excision of cysts, lipomata, and so on. In only one 
of these eases was there a hematoma at the site of operation. This 
was in the skin and while it may be attributed to heparin, it is also 
possible that it was due to inadequate hemostasis. The injections of 
heparin were commenced in from 2 to 3 hours after the completion of 
the operation.* 

Histologic Findings . — The histologic picture of veins thrombosed as 
a result of mechanical injury has been described bj'' previous investiga- 
tors. Our findings recorded in the tables are based on gross examina- 
tion. Histologic sections were prepared of all the veins and the find- 
ings support, in general, those of the gross examination. In some 
cases platelet thrombi were found under the microscope in veins 
which had been considered on gross examination to be perfectly clear. 
Many of the heparinized veins, however, appeared to be completely 
free of. thrombi, but in some of these inflammatory areas of varjdng 
sizes were present in the media or adventitia. These findings are 
based on examinations of several sections, but serial sections were 
not made. 

The veins into which soricin had been injected and which subse- 
quently became obstructed contained, on histologic examination, a 
mixed thrombus. If this examination was conducted twenty-four 
hours after the injection of the irritant, the veins were found to ex- 
hibit loss of endothelium from part of the wall and substitution of 
this by a line of fine dai'k-staining granular matter. This was prob- 
ably a mixture of disintegrated nuclei and soricin. The media of 
these veins showed varying degrees of degeneration. In some eases 
a large area of this layer failed to take the nuclear stains. In other 
cases the nuclei and fibers stained well. The former were pjdcnotic 
and broken into fine granules. The muscle fibers were separated b3'' 
wideij- dilated capillaries and in some cases by interstitial hemor- 
rhage. The adventitia showed changes in some cases and not in 
others. If any of the irritant material which was injected had leaked 
out of the vein, there was a marked inflammatory reaction. The 
thrombus examined at this stage. usually filled the entire lumen and 
was attached over a fairly .large :area of the vein wall by platelets 
and a network of fibrin in which red and white cells were visible. 

TT J-''- t.','®, earlier part of this -n-ork was presented before the Tnnir... 

Urban Surgical Club of Canada in October,- 1935. oeiore tne Junior Inter- 
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The site of injection soinctimcs involved a valve area and in these cases 
the thrombus was often found attached to one of the valve leaflets. 



Fig. •!. — riiotomicroprapli of vein showing- coiiiplctc tlirombosis. 0.25 c.c. soricin. 
c-xoised after seventy-two hours. (H. anti E. stain X7!>.) 



pig 5 Section of same vein as shown in Fig. 4. (H. and E. stain X750.) 

In 72 hours after the injection, the media usuallj^ took a nuclear 
stain. The nuclei, however, were broken and disintegrated and the 
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spaces between the muscle fibers were filled with phagocytic cells con- 
taining dark-staining granules and red cells. The thrombus filling 



Pie. 6. — Photomicrograph of vein sliowing no thrombosis. 0.25 c.c. soricin, heparin 
sixty-five and a halt hours, excised on seventh day. (H, and E. stain X75.) 



the Inmen appeared to he attached directly to tlie media in some 
places from winch heavy fibrin threads extended outward. These 
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Tlic site of injection sometimes involved a valve area and in these cases 
the thrombus was often found attaelied to one of the valve leaflets. 



■ Fig. 4. — Photoniicropraph of vein showing complete thrombosis. 0.25 c.c. soricin, 
e.\cised after seven tj’-two hours. (H. and E. stain X"5.) 



• ohnwri in Fie 4. (H. and E. stain X750.) 

Pig-. 5. — Section of same vein as shown in eie- ^ 

In 72 hours after the injection, the media usually took a nuclear 
stain. The nuclei, however, were broken and disintegrated and the 
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tion to blood flow, a complete freedom from thrombus formation in 
many instances. In others a small thrombus attached to a valve or 



Fig. 10. — Section of same vein as shown in Fig. 9. (H. and E. stain X375.) 



Fig. 11.— Photomicrograph of vein showing organization of a thrombus 0 ’5 c c 
sorlcln, vein removed seventh day after InJurj-. (H. and E. stain X375.) 

to a tiny area on the vein wall was visible under the microscope. The 
vessel wall, even when no thrombus was seen, showed in some areas 
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were usually covered witli platelets and white cells. This gave the 
thrombu.s a wavy, Iney appearance. 



Fig. S. — Photomicrograph of vein showing very small thrombus. 0.25 c.c. soricin. 
excised after twenty-four hours. (H. and E. stain XIOO.) 


Fig. 



9. — Pliotoroicrograpii 
heparin seventy-three 


r vein showing partial B®‘staln“' X 

irs, excised on seventh day. (H. ana x.. stain 


In the heparinized veins, sections secured 60 to 72 hours afte the 
injection of soricin showed, in those cases where there was no obstrue- 
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tion to blood flow, a complete freedom from thrombus formation in 
many instances. In others a small thrombus attaclied to a valve or 


Fig. 10. — Section of same vein as shown In Fig. 9. (H. and E. stain X375.) 




^ showing organization of a thrombus. 0.25 c.c. 
soricin, vein removed seventh day after injurj-. (H. and E. stain X373.) 


to a tiny area on the vein wall was visible under the microscope. The 
vessel wall, even when no thrombus was seen, showed in some areas 
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signs of inflammatory reaction. The intima wa.s usually normal al- 
though the nuclei seemed to he enlarged. The media usually showed 
an engorgement of capillaries and hemorrhage between the fibers, 
fhe nuclei of the eells of the media appeared broken or pyknotic. 
White blood cells were pi’esent in this layer and these were filled 
with dark-staining granules. The adventitia in a few cases showed 
signs of inflammatory reaction. The above findings were secured 
when the veins were removed 3 days after the injury. Six or 7 days 
after injury the vessel walls seemed to be largely free of inflammation 
but the cells of fhe intima were still imther hypei'chromatie. 

In the veins where a thrombus had formed there were definite signs 
of organization at the end of 6 day,s. The above points are illustrated 
in Pigs. 4 to 11 inclusive. 

DISCUSSION 

The possibility that heparin might prevent thrombosis of blood 
vessels was appreciated by Howell and by many of the subsequent 
%vorkei's in this field. It has been shown by Mason^® that heparin will 
prevent the intravascular clot produced by the injection of a potent 
solution of thrombokiuase into the blood stream. Our investigations 
have differed from those which have preceded them in the following 
ways: (1) Thrombosis of veins was produced by mechanical and 
chemical injury to the intimal surface of the blood vessels. (2) In our 
more recent experiments a. very highly potent and nontoxic prepara- 
tion of heparin has been available in adequate quantities. 

It has not previously been shown, to our knowledge, that heparin 
is capable of preventing the obstruction of blood vessels bj' thrombus 
and clot which form as a result of extensive injury. To accomplish 
this it is necessary, as we have shown, to keep the animal under the 
influence of heparin for prolonged periods. The heparin which was 
available when Mason conducted his very interesting experiments on 
the prevention of intravascular clotting by thrombokinase presumably 
had a potency of approximately 5 units per milligram. Some of our 
work has been conducted with heparin of a potency of 250 units per 
milligram, while more recently this has been of the order of 500 units 
per milligram. It is necessary to secure a high degree of purification 
if toxic products are to be eliminated. The administiation of heparin 
of a potency of 250 units per milligram, in amounts effective in in- 
creasing the clotting time of the blood, for prolonged periods to 
human subjects is not a feasible procedure. 

It should be appreciated that considerable care is required in con- 
ducting experiments in which the occlusion of veins is ju-odueed by 
meehanieai injury. It is probable that if the veins of animals which 
were to receive heparin had been less severely injured than the con- 
trols, a large proportion of them would have failed to become occluded. 
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In our opinion, the heparinized veins were damaged quite as severely 
as the controls. If there was any difference in the extent of injury, we 
believe that the heparinized veins received the more severe trauma- 
tization. 

There would seem to be less possibilit 3 ’’ of significant variation in 
tbe procedure used to injure the veins by chemical means. The soricin 
was injected under rigidly uniform conditions. While it is verj’^ inter- 
esting that the heparin was not effective in preventing occlusion of 
a larger proportion of the veins into which 0.25 c.c. of the soricin was 
injected, it would appear that there is a very significant difference 
betiveen the numbers of the veins occluded in the control and test 
groups. Fifteen per cent of the control veins were patent, while 53 
per cent of those which received heparin offered no obstruction to 
blood flow at the end of the experiment. 

It is quite possible that if a larger series of veins had been studied 
with an injection of 0.15 c.c. of soricin that all of the heparinized veins 
would not have remained patent. The results were, however, remark- 
ably uniform in a series of 21 veins studied. There Avas no obvious 
obstruction to blood flow in anj^ of the 12 A'eins removed from animals 
which had received heparin. The small platelet thrombus in one of 
the veins was not detected before the vein was opened. 

Very little further comment need be made on the nature of the 
obstructing mass in the vein. In many of the sections the platelets 
Avere easily demonstrable. In some cases the thrombus Avas composed 
almost entirely of platelets. It would appear that if heparinization is 
continued for approximate! 70 hours, the intimal surfaces of the 
A'eins may heal sufScientlj’^ so that there is no danger of subsequent 
obstruction. In manj^ cases the A’^eins Avere remoA^ed from the animals 
seven daj's after the injuiy had been produced. At this time, in the 
obstructed A’essels, the thrombus Avas usually firmly attached to the 
A'ein Avail and shoAved definite eAudence of organization. Kecanaliza- 
tion might subsequentlj^ liaA'e taken place. In the A'essels Avhich were 
patent, the intima, in the gross, appeared normal. The microscopic 
findings haA'e been described aboA'e. 

It has been reported by Shionoj^a^'* that the administration of heparin 
does not preA'ent the formation of a A\*hite thrombus when the blood 
is made to pass tln-ough a collodion tube. It is possible, as HoAvell 
suggested, that large amovints of more highly purified heparin might 
affect this process. A study of this possibility is in progress in these 
laboratories. 

The iiiA'estigations on human cases Ai-ere conducted merelj' to de- 
termine Avhether regional heparinization and general heparinization 
were feasible procedures Avith the preparations Avbicli Avere available 
It has been shown (1) that no deleterious effects were produced in 



182 


SUKGERY 


signs of inflammatoi-y reaction. The intima was usually normal al- 
though the nuclei seemed to be enlarged. The media usually showed 
an engorgement of capillaries and hemorrhage between the fibers. 
The nuclei of the colls of the media appeared broken or pyknotic. 
White blood cells were present in this layer and these were filled 
^ylth dark-staining granules. The adventitia in a few cases showed 
signs of inflammatoj'y reaction. The above findings were secured 
when the veins were removed 3 days after the injury. Six or 7 days 
aftei injury the vessel ■walls seemed to be largely free of inflammation 
but the cells of the intima were still rather hyperchromatic. 

In the veins where a thrombus had formed there were definite signs 
of organization at the end of 6 days. The above points are illustrated 
in Pigs. 4 to 11 incln.sive. 

msctJSsioN 

The possibility that heparin might prevent thrombosis of blood 
vessels was appreciated by Howell and by many of the subsequent 
workere in this field. It lias been shown by Mason^^ that heparin will 
prevent the intravascular clot produced by the injection of a potent 
solution of thrombokinase into the blood stream. Our investigations 
have differed from those which have preceded them in the following 
ways; (1) Thrombosis of veins was produced by mechanical and 
chemical injury to the intimal surface of the blood vessels. (2) In our 
more recent experiments a very highly potent and nontoxic prepara- 
tion of heparin has been available in adequate quantifies. 

It has not pi'eviously been shown, to our knowledge, that heparin 
is capable of preventing the obstruction of blood vessels by thrombus 
and clot wliicli form as a result of extensive injui\y. To accomplish 
tins it is necessai'y, as we have shown, to keep the animal under the 
influence of heparin for prolonged periods. The heparin whieli was 
available wljen Mason condticted his very interesting experiments on 
the prevention of intravascular clotting by tlirombokinase presumably 
bad a potency of approximately 5 units per milligram. Some of our 
work has been conducted with heparin of a potency of 250 units per 
milligram, while more recently this lias been of the order of 500 units 
per milligram. It is necessary to secure a high degree of purification 
if toxic products are to be eliminated. The administration of heparin 
of a potency of 250 units per milligram, in amounts effective in in- 
creasing the clotting time of the blood, for prolonged periods to 
hiimnn subjects is not a feasible pi'oceduie. 

It should be appreciated that considerable care is i-equired in con- 
ducting experiments in which the oeelusion of veins is jn-oduced by 
mechanical injury. It is probable that if the reins of animals which 
were to receive heparin bad been less se%'crely m.nired than the con- 
trols, a large proportion of them would have faded to become oeehuied. 
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tlie embolus had been, removed, might give deeisive results. If cases 
are available the effectiveness of purified hepariu in these conditions 
win be tested. 

The researches on heparin in this university were initiated in 1929 
by one of us (C. H. B.) with two objectives in view. The first was 
to make adequate amounts of more highly purified material available 
for physiologic work ; the second was to study the effect of the anti- 
coagulant on thrombus formation. After some preliminary experiments 
with E. W. McHeniy, the results of Avhich showed that beef liver as 
well as dog liver was a useful source of the anticoagulant, the problem 
of the purification of heparin and the preparation of suitable quan- 
tities was undertaken by A. P. Charles, and D. A. Seott^" in the 
Connaught Laboratories. These workers have made several reports 
on the results of their investigations. In their most recent paper 
they have described the method of preparation of a crystalline barium 
salt of heparin. This material consistently contains approximately 500 
units per milligram. A sterile solution of this product after removal 
of most of the barium has been available for all of our recent investi- 
gations. We would like to acknowledge here the dependence of our 
work on the results obtained by Charles and Scott. 

It is of great interest that Hedenius and Wilander,^® using heparin 
prepared by a procedure elaborated by Charles and Scott in Toronto, 
have reported that the material exerts no deleterious effects in human 
subjects when administered intraveliously in amounts which raised the 
clotting time Avell above the normal value. The effect of heparin on 
thrombosis was not studied, but Widstrom and Wilander^^ believe that 
they have demonstrated in experimental animals an inhibiting action 
of the anticoagulant on the formation of fibxdn in pleural exudates. 

SU5IMARY AND CONCLUSIONS 

1. The results of our experiments indicate that the incidence of ob- 
struction of peripheral veins in dogs by thrombi formed as a result 
of eeiTain mechanical or chemical injuries to the intimal sux-faces of 
the blood vessels is definitely decx-eased when solutions of puidfied 
heparin are administered before and for prolonged periods following 
the injury. These findings are the results of observations on some three 
hundred veins. 

2. The findings in the experiments in which injury ivas produced 
by chemical means suggest that the effect of heparin is clearly seen 
only under conditions in which the extent of the injury is just suffi- 
cient to produce thrombosis in most of the veins in animals which do 
not receive the anticoagulant. This statement refers to the absence 
of thrombus formation after heparin administration is discontinued. 
Thrombi have not been observed even after very severe chemical 
injury while the animal was well hepax-inized. 
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several cases in vliicii regional hepaviiii/.ation was carried out with 
moderateJy pure heparin and (2) that using highly purified material 
prolonged general heparinization would appear to be feasible. 

If the general heparinization of patients postoperativelj' proceeds 
as satisfactorily ns at present, it is hoped that a large group can be 
studied. We appreciate fully that before any deductions concerning 
the results of this procedure on the incidence of thrombus formation 
can be draM'u, a scries consisting of at least several hundred eases must 
be .studied. A statistical treatment of the clinical findings at pre.sent 
available on the frequency of vascular obstruction by thrombus may 
indicate that this number is grossly inadequate. Furthermore, it may 
not be feasible to administer heparin in an intravenous infusion of 
saline sohition to patients for more than four or five days after op- 
eration. So little is known about the faetoi’s which cause thrombosis 
tliat it is difficult to decide ndiether or not this is an adequate period. 
The times at which embolism most frequently occurs do not provide 
the I’equired information since heparinization would be directed against 
the formation of the potential embolus. The procedures used at pres- 
ent, which are directed toward prevention of (I) tissue in.iury (libera- 
tion of thrombokinase), (2) infection, and (3) stagnation of blood, 
are based on sound physiologic principles, but the results of their 
application caniiot, as yet, be considered satisfactory. While the find- 
ings we have reported in experimental animals justify the inference 
that clinical thrombosis, attributable to certain etiologie factors, might 
be prevented by heparin, it is usually impo.ssible to determine what 
factors are in operation in a particular clinical case. It should be borne 
in mind also that heparin has not been proved to be of physiologic 
significance. While information on its distribution in the body and 
mechanism of action is available, no direct evidence indicating a 
phj'siologie role has been obtained. 

Under these circumstances clinical I'eseaz'ch may be advantageouslj’' 
conducted along at least two lines : (1) attempts to determine the cases 
in which thrombosis is likely to occur and (2) the administration, 
postoperatively, for prolonged periods of a solution of highly purified 
heparin which increases the clotting time of the blood but produces 
no deleterious effects. 

It is probable that attempts favorably to influence the incidence of 
thrombosis in postoperative cases by the administration of heparin to 
as many patients as possible, is not the best method of determining 
whether or not the anticoagulant possesses any therapeutic value. The 
clinical condition characterized by recurrent multiple thromboses might, 
for example, present a better opportunity. The nse of regional or gen- 
eral heparinization after emboleetomy m suitable eases ne., those in 
which thrombus foi-mation would be expected at the site from which 
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tlie embolus had been removed, might give decisive i-esults. If cases 
are available the effectiveness of purified heparin in these conditions 
Avill be tested. 

The researches on heparin in this univereity were initiated in 1929 
by one of us (C. H. B.) with two objectives in view. The first was 
to make adequate amounts of more highh^ purified matei’ial available 
for physiologic work; the second was to study the effect of the anti- 
coagulant on thrombus formation. After some preliminary experiments 
with E. W. McHenry, the results of which showed that beef liver as 
well as dog liver was a useful source of the anticoagulant, the problem 
of the purification of heparin and the preparation of suitable quan- 
tities was undertaken bj^ A. P. Charles, and D. A. Scott^'’ in the 
Connaught Laboratories. These workei’s have made several reports 
on the results of their investigations. In their most recent paper 
the 3 " have described the method of preparation of a erjmtalline barium 
salt of heparin. This material consisteutlj^ contains approximate!}" 500 
units per milligram. A sterile solution of this product after removal 
of most of the barium has been available for all of our I’ecent investi- 
gations. We would like to acknowledge here the dependence of our 
work on the results obtained bj”^ Charles and Scott. 

It is of great interest that Hedenius and Wilander,^® using heparin 
prepared by a procedure elaborated bj’- Charles and Scott in Toronto, 
have reported that the material exerts no deleterious effects in human 
subjects when administered iutraveliouslj' in amounts which raised tlie 
clotting time well above the normal value. The effect of heparin on 
thrombosis was not studied, but AVidstrom and AVilander^^ believe that 
the}' have demonstrated in experimental animals an inhibiting action 
of the anticoagulant on the formation of fibrin in pleural exudates. 

SUMMARY AND CONCLUSIONS 

1. The results of our experiments indicate that the incidence of ob- 
.struction of peripheral veins in dogs by thrombi formed as a result 
of certain mechanical or chemical injuries to the intinial surfaces of 
the blood vessels is definitely deerea.sed when solutions of purified 
hepai’iu are administered before and for prolonged periods following 
the injury. These findings are the results of observations on some three 
hundred veins. 

2. The findings in the experiments in which injury was produced 
by chemical means suggest that the effect of heparin is clearly seen 
only under conditions in which the extent of the injury is just suffi- 
cient to produce thrombosis in most of the veins in animals which do 
not receive the anticoagulant. This statement refers to the absence 
of thrombus formation after heparin administration is discontinued. 
Thrombi have not been observed even after very severe chemical 
injury while the animal was well heparinized. 
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3. "Wlnle tlic intimal surfaces of veins, removed from heparinized 
animals several days after the injection of heparin has been diseon- 
tinned, may appear on macroscopic examination to have recovered 
completely from the injury, microscopic studies may in some eases 
reveal minute masses of platelets fillings small crevices in the intima. 

4. The clotting time of the blood of the human subject may be in- 
creased by the intravenous administration of solutions of highly puri- 
fied heparin. This procedure produces no deleterious effects even 
when the heparinization is maintained for as long as fi%’e daj's. Gen- 
eral heijarinization has now been carried out in seventy-six patients 
postoperatively. 

5. The clotting time of the blood in one lijjib of the experimental 
animal or human subject may be inci’eased by the intraarterial ad- 
ministration of heparin witiiout affecting to more than a slight degree 
the clotting time of the blood in other parts of the bodj'. This is 
only true Avhen the rate of injection of heparin is relatively slow. 

6. Various aspects of these results and some of the directions along 
which further investigations may proceed are discussed. 

T)ie Bantlnjr Foundation 1ms eenerously supported this Investigation by making 
grants at various times to two of us (D. W. G. M. and T. S. P.). The kindly Interest 
of Professor AV. E. Gallic, of the Department of Surgery, and Professor J. G. Fitz- 
Gerald, of the School of Hygiene, and the help in the histologic studies of Dr. D. h, 
MacLenn are gratefully acUnowleclBeA. AVo are greatl.v indebted to Dr. O. M. Solandt 
for his help in some of the early experiments wiUi sodium ricinoleate and to Dr. F. R. 
AVllkinson. who has made many of the recent observations on the effect of heparin 
on human subjects. . _ . , . . 

The expert technical assistance of Mr. Campbell Cowan has been of the greatest 
value. 
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ESOPHAGEiUi DIVERTICULA 

WiTu A Rei'ort of Ten Cases op the Pulsion Type Originating 

IN the Pharynx 

E. L. Eliason, ]M.D., Gabriel Tucker, M.D., and P. JI. Thigpen, M.D., 

Philadelphia, Pa. 

(From ihc Hospital of the University of Pennsylvania) 

HISTORICAL 

I ’HE first description of a diverticulum of the esophagus ivas given 
by Ludlow in 1764-, followed by later observations by ilonroe in 
1811, Bell in 1816, and Matthew Bailie several yeai-s later. The 
earliest treatment was attempted dilatation of the obstructed esopha- 
gus by means of bougies. In 1848, Deudy attempted to obliterate 
diverticula b.v the use of caustics with no great success. Kluge in 
1850 advocated extirpation of the sac, and Miehous in 1884 was the 
first to accomplish this. The first operation of this type in the United 
States was performed by Heani, in 1896, but not reported until three 
j^ars later. Geraid, of Berne, in 1896, after two fatal operative re- 
sults, devised a technic of invaginating the sac without opening the 
esophagus. Ten years later, Barrow perfected a method which was 
the forerunner of our present-day technic in which he inserted a 
bougie into the pouch during the operation. This, of course, has now 
been replaced bj’ the esophagoscope. His treatment of the sac was 
essentiallj^ the same as that now used. Since that time various opera- 
tions for the treatment of esophageal or pharyngeal diverticula have 
been devised, all of which fall into two groups, one- or two-stage 
operations. 

In 1910, C. H. Mayo^ performed a two-stage method and claimed 
that in this way the possibility of a descending mediastinitis ivould 
be lessened. 

Jackson and Gaiib" in 1915 reported two cases successfully treated 
neiv oiiestti^e method. This technic has been widely adopted 
since that time and is the procedure of choice with many surgeons. 

It has been used exclusively in our clinic. 

Perfecting the two-stage procedure, Judd and ilayo® by 1920 had 
accumulated a series of fifty-four eases which they reported. Both 
one- and two-stage methods were used in these patients with only 
three deaths, two following a one-stage operation, and one after the 
two-stage procedure. There was one recurrence and one or two eases 
I'equired joostoperative dilatation with bougies. 
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Other surgeons, among them Lahej’’,'* Pool," Heyd,® and McBvers' 
have adopted and advocated the two-stage method. McEvers believes 
that postoperative esophageal dilatation is unnecessary. On the other 
hand, Lahey^ feels that such treatment is frequently indicated to 
dilate the fibers of the ericopharyngeus, the constriction of which has 
to do with the production of the original lesion and which constric- 
tion is still present after operation. 

Moynihan'f in 1932 had operated on fifteen patients with esophageal 
diverticulum by the one-stage method with no complications and a 
perfect result in all cases. He strongly favored the one-stage opera- 
tion and stated there was no reasoir why a competent surgeon with 
perfect technic should fear the dreaded complication of mediastinitis. 
ShalloAv® is of the opinion that pharyngeal diverticulum is a more 
proper name for the condition, since these pouches all really arise in 
the pharjuix descending into the region of the upper esophagus as 
the 3 ' increase in size. In support of this he reviews Killian's work on 
the auatomj^ of the pharynx and the possible sites of origin of these 
diverticula -. (1) through a defect below the ericopharyngeus muscle, 
in the nature of a slit, through which pass the inferior branch of the 
recurrent laryngeal nerve, and a branch of the inferior thyroid artery ; 
(2) above the cricopharjuigeus muscle, orr either the right or left side, 
more frequentlj’- on the left; (3) least frequentlj’’ through the lower- 
most fibers of the inferior constricta muscle at a point pierced by an- 
other branch of the inferior thjmoid ai’teiy. 

Shallow® also reports seYentj’--six cases (85 per cent males and 15 
per cent females) operated on bj”^ the one-stage method, with only 
two deaths, or a mortality of 2.6 per cent. One of his fatalities re- 
sulted from a diffuse pneumonia and the other from renal complica- 
tions, the patient djdng in uremia forty-eight hours after operation. 
He emphasizes the frequency of pulmonaiy complications and men- 
tions as one factor that in many of these patients there is a pre- 
operative bronchitis resulting from a spilling of the contents of the 
sac into the larynx espeeiallj’" when the patient is asleep. Other com- 
plications were temporary pharyngeal fistulas in five of the early 
cases, which has not occurred with improvement in technic; and tem- 
porary postoperative hoarseness in two cases which subsequentty 
cleared up. There were two recurrences hr his series, one in a pa- 
tient who had a double diverticulum, each portion of which was re- 
moved by a separate one-stage operation, six mouths apart, and the 
other ill a patient past middle age with poorly developed pharyngeal 
musculature. Both were reoperated upon with no recurrence after 
ten and three j’ears, respectivety. 

hlcQuillan'* reported a case of recurrent diverticulum occurring 
after a two-stage operation, three months previously. At operation 
the reeiirrent sac was so large that excision was impossible, and the 
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procedure consisted in obliterating the sac by a multiple infolding 
or pliention of its wall, which was very thin, contrary to the usual 
finding. Later x-ray examination of this patient showed a beginning 
diverticulum on the opposite (right) side. 

Corlucci^" also reports a recurrence in a patient who had had a 
one-stage operation five years previously. 

lorek^^ states that recurrences can take place after all tj’pes of 
operations on the esophagus, but that they occur less frequentlj' after 
the one-stage operation. He adds that the mortality in the one-stage 
procedure which, 30 years jJrcvionsly, was extremely high, has now 
been reduced almost to a minimum Avith the perfection of the technic. 

The one-stage operation has been used exelusivelj^ at the hospital 
of the University of Pennsylvania wdth uniformly good results. 


CASES OF ESOPHAGEAL DIVERTICULUJI OPERATED UPON' BY ELIASOX 
AXD TUCKER, 1922 TO 1934 

This series is composed of ten cases opei’ated upon dui’ing a twelve- 
year jieriod, from 1922 to 1934, and is reported from the combined 
surgical serA'iee of E. L. Eliason and the bronchoscopic seiwice of 
Gabriel Tucker at the hospital of the UniA’'ersity of Pennsylvania. 

Of the ten patients, seven were males, ranging in age from forty-tAVO 
to seA’enty years, and three females, from sixty-fiA'c to sixty-eight 
j'ears, the average age for the entire group being 58.5 j'ears. Prom 
this it Avould seem that the condition is more frequent in males_ and 
occurs at an earlier age, except in one instance, in males. 

The chief symptoms were those usualli' described in association 
with this condition, namely, dysphagia, regurgitation of liquids, and 
as the condition became AA'orse, of solid food, ahAmys more marked 
AA^lien lying doAAUi, and cough. Hoarseness occurred in Iaa'o cases, and 
in tAvo' there was marked weight loss. One patient complained of a 
burning sensation in the pharynx. The duration of symptoms varied 
considerably, the longest period being fifteen years, and the shortest 
four months, with an average length of time of four years. In only 
one Avas there palpable fullness of the loAver neck, and m.tlns ease 
pressure over this area produced a gurgling sound. The Boyce sign 
of pulsion diverticulum Avas positiA^e in each case. 

All patients u'ere examined roentgenologically with both films and 
fluoroscopic study Avith and Avitbout an opaque mixture in order to 
establish the location and size of the pouch. Esophagoscopic examina- 
tion AA^as made of the pouch and the hypopharynx to exdude ulcera- 
tion either benign or malignant. The patient u f ‘"1 

to swallow Wlien this had passed far enough into the small bowel 
to be Srmly anchored Avhen pulled upon, it was used as a ^ude to 
find the orifice of the subdiverticular esophagus. The opening into 
the subdiverticular esophagus is just in front of the neck of the pouch. 



EIiIASON ET AL. : ESOPHAGEAE DIVERTICEEA 


191 


and it is verj^ difficult to find in many cases. The esophagoscope was 
passed over the taut string and the opening of the esophagus in the 
pharynx and the entire subdivertieular esophagus were earefullj^ ex- 
amined to exclude ulceration, stricture, or other intrinsic lesions. 
These examinations are routine in every case and definitely establish 
the diagnosis and give an impression of size, character, and location 
of the diverticulum and reveal oi* exclude evidences of other disease 
of the esophagus which might be an important consideration in con- 
nection with the operative procedure. 

The anesthesia emplojmd in the first five cases was ether by intra- 
tracheal administration, and in the last five, avertin, and local, which 
has proved more satisfactory. 

A one-stage operation was performed in all of these cases with the 
aid of the esophagoscope, using the technic devised by Jaclsson and 
Gaub. 

In one case, because of the verj’’ large size of the pouch and its 
pressure on the subdivertieular esophagus, the patient was unable to 
take liquids in sufficient quantity for proper noux'ishment and came 
into the hospital in very poor general condition. In this case a string 
was swallowed, the esophagoscope passed over the swallowed string, 
axid a feeding tube put in the stomach. The esophagoscope was re- 
moved leaving the tube and string in position and the upper end of 
tlie feeding tube was brought through the pharynx and anterior 
nares. The string and feeding tube were allowed to remain in the 
esophagus for sevei’al weeks until the patient's general condition be- 
came such as to justify operative excision of the diverticulum. At 
the time esophagoscopic aid was given during the excision of the 
diverticulum, the feeding tube was allowed to remain in position, and 
it was foxnid that it was much easier to enter the subdivertieular 
esophagus over the string with the feeding tube already placed. Also 
during withdrawal of the esophagoscope, the site of excision and in- 
version of the neck of the sae in the pharynx could be inspected satis- 
faetorilj^ with the esophagoscope. This led us to modify the pro- 
cedure as follows : 

THE IMPROXTiD PROCEDURE OP ESOPHAGOSCOPIC AID 

After x-ray study with both films and fluoroscopj' with the use of 
an opaque mixture the patient is given a No. 14 twisted silk thread 
with a frayed end, fifteen feet in length. The end of the string is 
swallowed slowly ivith small amounts of water until thirteen feet 
have entered the esophagus. This should consume about a thirty-six- 
hour period. The remaining two feet are then anchored outside the 
mouth so tliat the string cannot he completely swallowed and after 
foit^-eiglit liours have elapsed the esopliagoscopic examination is 
made. Tlie esophagoscope is first pa.ssed into the pharynx and the 
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diverticular pouch is carefully examined. Usually a considerable 
quantity of retained food is evacuated in order to inspect the interior 
of the pouch. The esophagoseope is then ivithdrarvn and passed over 
the string which is pulled taut and followed as a guide into the en- 
trance of the subdiverticular esophagus. The entire esophagus is 
carefully examined and a feeding tube, No. 14 Levin, is passed 
through the esophagoseope alongside the string. The esophagoseope 
is withdiawn leaving the string and feeding tube in position, and the 
upper end of the feeding tube is brought out through tlie nose where 
it remains until after the operatir-e procedure of excision of the sac. Tlie 
string is fastened outside the mouth so it null not be completely 
swallowed. 

esopiiagoscopic aid durikg excisiox of the pouch 

After external incision in the neck and exposure of the poueh by 
the surgeon, the esophagoseope, S mm. full lumen by 45 cm., is intro- 
dueed into the pharynx and the 2>harnix and poueh are emptied. Under 
the guidance of the surgeon from the wound in the neck, the pouch is 
car-ried gently outward until it is visible in the open wound. Trans- 
illumination with the esophagoseope will show the limits of the iiouch. 
The bottom of the pouch is grasped with an Allis type forceps by the 
surgeon and pulled outward and separated from the esophagus. The 
esophagoseope is withdrawn as the pouch is pulled outwai’d until the 
neck of the diverticulum is reached. Then tlje esophagoseope is en- 
tirely withdrawn and threaded over the previously swallowed string 
and reintroduced with the string as a guide avoiding the location of 
the diverticular pouch. The siring is followed alongside of the feed- 
ing tube, ivhich has remained in ijosition and whicli also assists in the 
passage of the esophagoseope into the subdiverticular esophagus. The 
sac is then withdraivn into the wound by the surgeon who excises 
enough to eliminate the poueh fonnation. The neck of the sac is in- 
verted or excised as the surgeon may desire. The esophagoseope in 
the subdiverticular esophagus prevents excision of too great an 
amount of the redundant esophagus in the neighborhood of the poueh. 
After tlie sac is removed, the sti-ing is cut and pushed into or with- 
drawn from the stomach and the esophagus at the site of the excision 
of the poueh is carefully inspected as the tube is removed. The feed- 
ing tube remains in place. 

The advantages of the modified esophagoscopic technic are ; first, the 
feeding tube assists in getting the esophagoseope into the subdiverticix- 
lar esophagus and; second, the site of excision of the diverticulum is 
inspected as the esophagoseope is withdrawn. 

The technic is as follows ; After exposure of the sac by moans of an 
incision along the anterior border of the left sternocleidomastoid 
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muscle (all of the diA-erticula presented to the left, as is usually the 
ease), the esophagoscope Avas then inserted into the hypopliarynx and 
pouch thus facilitating its dissection and immobilization and prevent- 
ing the dissection from being carried too far. It Avas necessary to 
ligate the inferior thyroid artery in one instance. Sliallow’^ lound 
this procedure necessary in 35 per cent of his eases, one double diA’cr- 
ticulum being caused by the presence of the artery. The esopliago- 
scope Avas then AvithdraAAUi and introduced oA'cr the previously sAval- 
loAved string into the suhdiverticular esophagiis. The sac Avas crushed 
about a centimeter from its base using a small Payr clamii and the 
excess removed by means of the actual cautery passed along the distal 
edge of the clamp. The stump Avas then inverted by froip three to 
five roAvs of interrupted mattress sutures of fine chromic catgut. In 
no instance did esophageal obstruction result. The fascia and skin 
AA^ere then closed in layers in an appropriate manner. In tAvo cases 
the sac Avas quite small and simple inversion Avithout excision of the 
pouch Avas carried out, since it Avas apparent that no obstruction 
Avould result. The feeding tube aa’US alloAA-ed to remain in position for 
purposes of feeding during the first fcAv postoperative days. Drainage 
Avas employed in all cases, using the cigarette or Penrose type of 
drain. The Avouuds closed promptly after removal of the drains on 
the third to fifth postoperath-e day, except in one case, in Avhieh there 
Av^as persistent foul discharge for ten days hut subsequent satisfac- 
tory healing. The skin sutures Avere removed usually on the fifth or 
sixth postoperative day. 

The postoperative treatment in these cases consisted in administra- 
tion of an adequate liquid diet of high caloric A'alue for scA’en to ten 
days, the last three or four days of AA-hich period part of the liquids 
AA'ere giA'eii by mouth, if Avell tolerated, in gradually increasing 
amounts. The tube Avas remoA'ed on the eighth to tenth day and soft 
diet alloAved. The patients Avere usually alloAved out of bed on the 
elcA^enth to fifteenth day, depending on their general condition and 
the degree of healing of the Avound, and discharged one or tAvo days 
later. 

No CAudence of malignancy in any of the diverticula could be found 
at the esophagoscopie examination or later by the pathologist. Shal- 
loAv® reports one such case. Nine of these patients liA'ed and there 
Avas one death, giving a mortality of 10 per cent. 

The one death occurred in the case of a Avoman sixty-eight years of 
age Avho developed atelectasis thirty-six hours after operation and 
later pneumonia, and Avho died on the fifth postoperative day, despite 
adequate oxygen therapy, nourishment by Jutte tube, respiratory 
exercises, and circulatory stimulants. At postmortem examination 
there Avas found atelectasis of the loAAmr lobe of the left lung, lobar 
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diverticular pouch is carefully examined. Usually a considerable 
quantity of retained food is evacuated in order to inspect the interior 
of the pouch. The esophagoscope is tlien withdrawn and passed over 
the string whieli is pulled taut and followed as a guide into the en- 
trance of the subdiverticular esophagms. The entire esophagus is 
caiefully exaniiued and a feeding tube, No, 14 Levin, is passed 
thiough the esophagoscope alongside tlie string. The esophagoscope 
is withdrawn leaving the string and feeding tube in position, and the 
upper end of the feeding tube is brouglit out tlirough the nose wliere 
it remains until after the operatiA’c procedure of excision of the sac. Tlie 
string is fastened outside tlie mouth so it will not be complelelj' 
swallowed. 

ESOPHAGOSCOPIC AID DUKING EXCISION OF THE POUCH 

After external incision in the neelc and exposuz'e of the pouch by 
tlie surgeon, the esopliagoscope, 8 mni. full lumen by 45 cm., is intro- 
duced into tlic phar3’nx and the pharynx and poueli are emptied. Under 
the guidance of the surgeon from the wound in the neck, tlie pouch is 
carried gently outward until it is visible in the open wound. Trans- 
illumination with the esophagoscope will show the limits of the pouch. 
The bottom of the pouch is grasped with an Allis type forceps by the 
surgeon and pulled outward and separated from the esophagus. The 
esophagoscope is withdrawn as the pouch is pulled outward until the 
neck of the diverticulum is I’eacJied. Then the esophagoscope is en- 
tirelj^ ivithdraivu and threaded over the pi’cidousL’ swallowed string 
and reintroduced with the string as a guide avoiding the location of 
the diverticular pouch. The string is followed alongside of the feed- 
ing tube, which has remained in position and whicli also assists in the 
passage of the esophagoscope into the subdiverticular esophagus. The 
sac is then withdrawn into the wound by the surgeon who excises 
enough to eliminate the pouch fonnation. The neck of the sac is in- 
verted or excised as the surgeon may desire. The esophagoscope in 
the subdiverticular esoiihagus prevents excision of too great an 
amount of the redundant esophagus in the neighborhood of the pouch. 
After the sac is removed, the string is cut and pushed into or with- 
drawn from the stomach and the esophagus at the site of the excision 
of the pouch is carefulls'- inspected as the tube is removed. The feed- 
ing tube remains in place. 

The advantages of the modified esophagoscopic technic are : firet, the 
feeding tube assists in getting the esophagoscope into the subdiverticu- 
lar esophagus and; second, the site of excision of the diverticulum is 
inspected as the esophagoscope is withdrawn. 

The teehnic is as follows.- .After expo.snre of tlie sac bj' rneans of an 
incision along the anterior border of the left sternocleidomastoid 
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SUMJIARY AND CONCLUSIONS 

1. A series of ten cases of esopiiageal cliverticiilum operated upon by 
tlie one-stage method is reported in which there was one death, or a 
mortality of 10 per cent. 

2. The majority of the patients were males, and with one excep- 
tion, the condition occurred at an earlier age in the ten males than in 
the three females. 

3. The chief symptoms of the condition are dysphagia, regurgita- 
tion, and cough. 

4. Diagnosis of esophageal diverticulum should be confirmed pre- 
operatively by films and fluoroscopic stud}’' with an opaque mixture 
and by esophagoscopic examination. 

5. The 2 iroeedure of choice is the one-stage operation with the aid 
of the esophagoscope, anesthesia being avertin and local. 

6. In none of the patients did a mediastinitis occur. 

7. Eight of the nine patients who recovered have been followed 
and seven of these are perfectly well, or were, when last heard from. 
There has been a probable recurrence in one case. 

8. Postoperative bouginage was not required in any case. 
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piiGiiinoilia of tlie rig'lit nppev lobe, and broncbopneiimonia of tJie right 
lower lobe. The examination was limited to examination of the 
thorax through an abdominal incision and hence the operative site 
could not be inspected, 

Otlier complications in this series were: persistent drainage from 
the operative site in one ease as mentioned ; pai’oxysmal auricular 
fibrillation in one ease, controlled b 3 ' digitalis; and temporaiy paralj'- 
sis of the left vocal cord, secondaiy to injuiy of the left recurrent 
laiyngeal nerve, in two cases. One of these cleared up befoi’e the 
patient left the hospital and the other soon after discharge. In none 
of the patients did a mediastinitis occur. 


Tabi.e .Siiowixc CO-MPLICATIOXS 

Prolonged drainage 1 

Auricular fibrillation 1 

Temporary parab'sis of vocal cord 2 

• 

' The temporary paralysis of the vocal cord was due to stretching of 
the recurrent nerve on the left side during the operation and was com- 
pletelj' recovered within one month of the operation in each case. 


FOLLOW-UP 


The end-results in the majoritj’’ of these nine patients who recovered 
from operation were quite satisfactory. 

Two patients were followed for four months and six months respec- 
tively and both were entirely symptom-free at the end of these 
periods ; neither returned for subsequent visits nor can thej’' be reached 
by letter. 

One patient was completely relieved for one year after opeiation 
and since then was not heard from until a recent leplj^ to a question- 
naire. In this he states that there was a recurrence of symptoms after 
the first year and that he has continued to suft'er some degree of dis- 
comfort. This cannot be takeJi as conclusive evidence of a failure, 
since the patient was not personally seen and examined. 

Five patients have been followed for periods of from one to six 
years and all are perfectly well, most of them showing marked weight 
gain in addition to relief of all symptoms. 

One patient did not return for follow-up examination and no in- 
formation can be obtained coneeining him. 


Table Showixo E.vn-I?E.sm.TS 

Completely curefi, less than one year 

Completely cured, one rcce 

Cured for one ye.ar, probable recurrenc 

No foIJo;r*up 
Dentil 


2 

5 

1 

I 

1 
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III some animals perforation was accomplished by means of a sharp 
brass pipe passed through the esophagus. After the induction of an- 
esthesia, a sterilized rubber tube was passed perorally into the stomach 
which was then perforated by a sterilized, sharpened, metal pipe passed 
through the rubber tube (Fig. 1). Such perforations occurred at the 
greater curvature. When it was desired to permit an easy escape of 
stomach contents into the peritoneal cavitj', a pipe with numerous, fairly 
large openings in its wall was used (Fig. 2). Studies by Borman and 
Bergh have demonstrated that when the latter type of pipe is used, fluid 
contents of the stomach invariably escape into the peritoneal cavity and 
pneumoperitoneum sometimes results, while there is practically no es- 
cape when the solid-walled pipe is used. 



FIs. 2. — Method of perforating the stomach with a pipe which allows stomach 
contents to escape. 


In some animals an attempt ivas made to simulate the edema and in- 
flammatory changes which exist around peptic ulcers by the preliminary 
injection of a sclerosing solution (proliferol) . One to three cubic 
centimeters of the sclerosing solution were injected into the antral ivall 
and the viscus was perforated through this area several days later. 

In studying intestinal perforations, we used fasted animals ex- 
clusively, the period of starvation ranging from one to three daj^s. Most 
perforations consisted of an unsutured incision one centimeter in length 
in the axis of the bowel along the antimesenterie border. Transverse 
incisions were made in some cases, but the results did not differ from 
the others. 



PERFORATION OF THE GASTROINTESTINAL TRACT: AN 
experimental study of factors influencing 

THE DEYELOPJIENT OF PERITONITIS** 

Georgk S. Bergh, M.D., Warner F. Bowtjrs, jM.D., and 
0\™n TI. Wangi'Rs^steen, JI.D., jMinneapolis, Minn. 

(From the Department of Surgery, TJnivcrsity of Minnesota) 

r^ERFORATlON of tlie gasti'ointestiiinl tract following tranma or as 
a result of patliologic processes originating within tlie digestive 
canal is encountered frequentlj’’ in clinical medicine and sui'gery. The 
seriousness of such an accident is well knoiMi. 

The observation that fasting animals withstand experimental perfora- 
tion better than animals which reecntlj’' have talten food stimulated ns to 
undertake a study of some of the factors influencing the development of 
peritonitis following perforation. 

Soiling of the peritoneal cavity follows the escape of the contents of 
the stomach or intestine and, in accordance with the general bacteriologic 
rule, the degree of infection which will occur under such circumstances 
depends upon the number and virulence of the escaping organisms and 
upon the local and general resistance of the host. 

The number of organisms escaping is influenced by several factors : 
the size of the perforation, the length of time it remains open, and the 
forces tending to carry contents of the viscus out into tlie peritoneal 
cavity are important, as well as the number of viable, pathogenic bacteria 
and the amount and fluidity of material present in the viscus at the level 
of perforation. Factors influencing the virulence of microorganisms ai’e 
not well understood. 

Factors influencing the general resistance of the host are likewise com- 
plex. Local resistance, however, may be affected by the juices escaping 
from the intestinal tract. 

SIETHOD 

Under pentobarbital-sodium anesthesia and with aseptic precautions, 
perforations were established at various levels of the gastrointestinal 
tract of laboratory animals after periods of fasting and also following 
the ingestion of food. A total of one hundred and forty-five animals 
were used. 

Most of the perforations of the stomach consisted of unsutured linear 
incisions one centimeter in length, but in a few cases a circular defect 
was made. As indicated in the tables, the incisions were made in various 
regions of the viscus. 

•Aided by a errant from tlie Kesearch Funds of the Graduate School, Unlver.sltj 
of Minnesota. 

Received for publication, March 8 , 1937. 
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tion closed itself almost immediate!}' and within twenty-four hours was 
well sealed by fibrinous exudate. In the earliest experiments water was 
withheld for twenty-four hours and food for fortj'-eight hours, but in 
later studies the animals were allowed to take food and Avater at will 
without iU effects. 

There appeared to be no relationship between the location of the per- 
foration in the stomach wall and the development of peritonitis. The 
type of perforation Avas likeAvise unimportant unless a large defect Avere 
made, in AA'liich ease spontaneous closure of the opening aa'ouM be less 
likelj' to occur. 

II. Perforation of the stomach containing food Avas performed in 
thirty animals — ^thirteen dogs, fiA'e eats, ten rabbits, and tAA'o guinea 
pigs (Table II). In this series there Avere tAventj'-six deaths from 


Table II 


Perforatiox op STOifACH CoxTAi.vixo Foop BA' Meaxs OF AX Ixcisrox 1 Csr. IX 
Lexgth in the Anterior Wall (Mortalita' S6.7%) 


ANIUM. 

FATE 

Dog 30 

3urA’iA’od 

31 

Died 24 hr. B 

32 

3ied 24 hr. 

33 

Died 24 hr. G 

G 

34 

Died 96 hr. G 

G 

35 

Died 24 hr. S 

3fi 

Died 24 hr. S 

37 

Died 72 hr. S 

3S 

Died 24 hr. 3 

39 

Died 48 hr. £ 

40 

Died 24 hr. S 

41 

Died 24 hr. G 

42 

Died 24 hr. C 

Cat 43 

Died 24 hr. C 

44 

Died 24 hr. C 

45 

Died 48 hr. C 

40 

Died 9 days C 

47 

Died 24 hr. 

Rabbit 48 

Survii’ed 

49 

Survived 

50 

Died 24 hr. 

51 

Died 24 hr. 

52 

Died 24 hr. 

53 

Died 24 hr. 

54 

Died 24 hr. 

00 

Died 24 hr. 

oG 

Died 24 hr. 

57 

Guinoa 

Died 5 days 

pig 58 

Died 3 davs 

59 

Survived 


UACTERIOLOGA- 


REMARKS 


Sacrificed. No peritonitis 
Generalized peritonitis 
Generalized peritonitis 
jPerforation open 

Generalized peritonitis 
[Generalized peritonitis 

.Generalized peritonitis 
[Generalized peritonitis 
Generalized peritonitis 
[Generalized peritonitis 
Generalized peritonitis 
Generalized peritonitis 
Generalized peritonitis 
Generalized peritonitis 

Parasites extruding , 
Generalized peritonitis 
Generalized peritonitis 
Generalized peritonitis 
Generalized peritonitis 


s^tbtilis and B. ivelchii 


‘ cocci 

- rods 

+ rods and streptococci 

- rods 


rm. + rods, diplococei, and 
staphylococci 

rm. + rods, streptococci, and 
Gm. - rods 

rm. + rods and streptococci 


3m. + anaerobes, 
. streptococci 
3m. + anaerobes, 
■■ streptococci 


rods, and 
rods, and 


Generalized peritonitis 

Gastrojejunal fistula. 
Perforation healed 
j Generalized peritonitis 
[Generalized peritonitis 
Generalized peritonitis 
iGeneralized peritonitis 
Generalized peritonitis 
Generalized peritonitis 
Generalized peritonitis 
Generalized peritonitis 

Generalized peritonitis 
Sealed by omentum. ,■ No 
peritonitis 
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All animals were observed for signs of peritonitis and those which 
died were subjected to autopsy. Srany of the surviving animals were 
sacrificed or operated upon to observe the healing process. Bacteriologic 
studies were made in cases in which peritonitis developed. 

RESULTS 

I. Perforation of the empty stomach was carried out in twenty-nine 
animals. In this series there were two deaths from peritonitis, a mortal- 
ity of 6.9 i)er cent (Table I). In one of the two fatal eases a large 

Table I 


PEnFORATiON or Empty STO^rAcii (Mortality C.9%) 


AXIMATi 

FATE 

TYPE OP PEP.FORATION 

REMARKS 

Dog 1 

Survived 

1 ciu. incision in anterior wall 

No water for 24 Ur.; no food 
for 48 Ur. Sacrificed in 12 
days. Healed. No peritonitis 

2 

Survived 

1 cm. incision in anterior wall 

Same regime. Sacrificed in 4 
days. No peritonitis 

3 

Survived 

1 cm. incision in anterior wall 

Food and water at will. Sacri- 
ficed in 0 days. No peritoni- 
tis. 

Same regime. Sealed in 48 Ur. 
Same regime. Sealed in 24 Ur. 
Same regime. Sealed in 3 days 

4 

Survived 

1 cm. incision in anterior wall 

5 

Survived 

1 cm. incision in anterior wall 

0 

Survived 

1 cm. Incision in anterior wall 

7 

Survived 

1 cm. incision in anterior wall 

Not sacrificed 

8 

Survived 

1 cm. incision in anterior wall 

Sacrificed in 5 days. Healed 

9 

Survived 

I era. incision in anterior wall 

Not sacrificed 

10 

Survived 

1 era. incision in anterior wall 

Not sacrificed 

11 

Died 72 Ur. 

1 era. incision in anterior wall 

Perforation not liealed. Gen- 
eralized peritonitis. Gram + 
streptococci, stapUlococci, 
and rods 

12 

Survived 

1 cm. incision in anterior wall 

Not sacrificed 

13 

Survived 

1 era. incision in anterior wall 

Not sacrificed 

14 

Survived 

1 cm. incision in fundus 

Not sacrificed 

15 

Survived 

1 cm. incision in fundus 

Not sacrificed 

16 

Survived 

1 cm. incision in fundus 

Not sacrificed 

17 

Survived 

1 cm. incision in fundus 

Not sacrificed 

18 

Survived 

1 cm. incision in posterior wall 

Not sacrificed 

19 

Survived 

1 cm. incision in posterior wall 

Not sacrificed 

20 

Survived 

1 cm. incision in posterior wall 

Not sacrificed 

21 

Survived 

1 cm. incision in posterior wall 

Not sacrificed 

22 

Survived 

Circular defect, 0.5 era. 
diameter 

Not sacrificed 

23 

Survived 

Circular defect, 0.5 cm, 
diameter 

Not sacrificed 

24 

Died 24 Ur. 

Circular defect, 1.5 cm. 
diameter 

Perforation open. Severe peri- 
tonitis. Gram + rods and 
streptococci 

25 

Survived 

SUarpened pipe — solid walled 

Examination in one week. 
Perforation liealed. No peri- 
tonitis 

26 

Survived 

SUarpened pipe — solid walled 

3ame. No peritonitis 

27 

Survived 

SUarpened pipe — solid walled 

Same. No peritonitis 

Cat 28 

Survived 

1 cm. incision in anterior wall J 

'^ot sacrificed 

29 

Survived 

1 cm. incision in anterior wall [I 

got sacrificed 


circular defect (1.5 cm.) had been established, and in the other the linear 
perforation liad remained open. In the remaining animals the perfora- 
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tion closed itself almost immediately and within twenty-four hours was 
well sealed bj'’ fibrinous exudate. In the earliest experiments water was 
withheld for twenty-four hours and food for forty-eight hours, but in 
later studies the animals were allowed to take food and water at will 
without ill effects. 

There appeared to be no relationship between the location of tlie per- 
foration in the stomach wall and the development of peritonitis. The 
type of perforation was likewise unimportant unless a large defect were 
made, in which case spontaneous closui’e of the opening would be less 
likely to occur. 

II. Perforation of the stomach containing food was performed in 
thirty animals— thirteen dogs, five cats, ten rabbits, and two guinea 
pigs (Table II). In this series there were twenty-six deaths from 

Table II 

Perforation or Stomach Containing Food by Means of an Incision 1 Cm. in 
Length in the Anterior AVall (Mortality SG.7%) 
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peritonitis, a mortality of 86.7 per cent. Only one of the thirteen clogs 
survived, and nine of the twelve deatlis occurred within twenty-four 
hours after the perforation. The rabbit’s .stomach was found to con- 
tain ingesta even after prolonged periods of fasting. Eight of tlie ten 
rabbits died from peritonitis. One of tlie survivors developed a spon- 
taneous gastrojejunal fistula at the point of perforation, and in the 
otlver the perforation was sealed by omentum. Fatal peritonitis de- 
veloped in all five cats and in one of the guinea pigs. 

Bacteriologic studios of the peritoneal exudate revealed the presence 
of a variety of organisms (Table II). 

III. Perforation of the stomach of fasting dogs immediately before 
and after the administration of liquids was can-ied out in seventeen 
animals, with three deaths from peritonitis, a mortality of 17.6 per cent 
(Table III). Except when the anesthesia was light, allowing the animal 
to strain, minimal amounts of the liquid escaped into the peritoneal 
cavity. The intragastric tension did not increase in proportion to the 

TA.BI.E III 


PEBFOnATION OF STOMACH OF FaSTINO DOOS ImMEWATELY BEFORE AXD AFTER THE 

Adjiixistratiox of Liquids (JIortai.ity 17.6%) 


DOG 

FATE 

PROCEDURE 

RE>[ARKS 

60 

Survived 

Drauk 100 c.c. milk — ^porforafed— 

• No peritonitis 



stomacli aspirated 

61 

Survived 

Drank 100 e.c. milk — ^perforated— 

■ No peritonitis 



stomach aspirated 


62 

Survived 

Drank 100 c.c. milk — ^perforated — 

• No peritonitis 



stomach aspirated 


63 

Survived 

Drank 100 c.c. milk — perforated — 

No peritonitis 



stomach aspirated 


64 

Died 24 hr. 

Perforated — 200 c.c. water instilled 

Generalized peritonitis— 




Gni. + rods, diplococci, 
and staphylococci and 
Gm. - rods 

65 

Survived 

Perforated — 200 c.c. water instilled 

No peritonitis 

66 1 

Survived 

Perforated — 200 e.c. water instilled 

No peritonitis 

67 1 

Survived 

iDrank 200 c.c. milk — ^perforated — ' 

No peritonitis 



! not aspirated I 

No peritonitis 

68 

Survived 

Drank 200 e.c. milk — perforated — 



not aspirated 

No peritonitis 

69 

Survived 

Drank 200 c.c. milk — ^perforated — 



not aspirated 

No peritonitis 

70 

Survived 

Drank 200 c.c. milk — ^perforated — 


not aspirated 

Generalized peritonitis 

71 

Died 24 Iir. 

Given 500 c.c. mill: — perforated— 


not aspirated 

No peritonitis 

72 

Survived 

Given 500 c.c. milk — ^perforated— 


not aspirated 

No peritonitis 

73 

Sundved 

Given 500 c.c. milk — perforated— 

Died 24 hr. 

not aspirated 

Given 500 c.c. milk plus barium— i 

Generalized peritonitis — 

74 

perforated — not aspirated 

Gm, + rods, streptococci, 
and diplococci and Gm. 




- rods 

75 ; 

Survived ' 

Given 500 c.c. milk plus barium— i 

S’‘o poritoniti.s 


perforated — not aspirated 

peritoniti-s 

76 ! 

Survived < 

Given 500 c.c. milk plus barium— i 


perforated — not aspirated 
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amount of liquid administered, since the stomach walls are. able to 
accommodate themselves to the volume of gastric contents without in- 
creasing the pressure. Straining, however, did increase the intragastric 
tension sufficiently to force fluid from the stomach into the peritoneal 
cavity. Peristalsis did not cause stomach contents to be forced out 
through the perforation. 

The perforation in dogs 60 to 70 was carried out by means of tlie metal 
pipe with openings in its wall (Pig. 2). The others were perforated by 
means of an unsutured linear incision. The first method permits x-ray 
examination for pneumoperitoneum, but when laparotomy has been car- 
ried out the presence of gas in the peritoneal cavity is without sig- 
nificance. 

IV. Perforation of the empty stomach through an area previously 
injected with a sclerosing solution was carried out in ten dogs (Table 
IV). Pour of these animals died from peritonitis, a 40 per cent mortal- 

TabiiE rv 


Perforation of Empty Stomach op the Dog. Proeiferol Injected 
Into Wale (Mortality 40%) 


DOG 

A^IOUNT 

INJECTED 

INTERVAL 

BErORE 

perfora- 

tion 

FATE 

BACTERIOLOGY 

REMARKS 

77 

2 o.c. 

3 days 

SutviYod 



78 

2 0.0. 

3 days 

Survired 



79 

1 0.0. 

3 days 

SuTviYOd 



80 

2 0.0. 

3 days 

Survived 



81 

2 0.0. 

5 days 

Survived 



82 

2 0 0. 

30 days 

Survived 


Very little induration 

83 

2 c.o. 

5 days 

Died 24 lir. 

Gm. + rods and cocci. 

Generalized peritoni- 





and Gm. - rods 

tis. 






Perforation open 

84 

3 0.0. 

3 days 

Died 6 days 

Mixed organisms 

Generalized peritoni- 






tis. 






Perforation open 

85 

1 c.o. 

3 days 

Died 7 days 

Mixed organisms 

Generalized peritoni- 






tis. 






Perforation open 

86 

2 c.o. 

5 days 

Died 6 wk. 

Gm. + rods, strepto- 

Exudate over per- 





cocci, and spore 

foration. Much 





formers, and Gm. - 

free fluid in the 





rods 

peritoneal cavity. 






Low grade peri- 







tonitis 


ity. Autopsies revealed that the perforations had failed to heal in the 
fatal cases. There was no definite correlation between the amount of 
solution injected or the interval elapsing before perforation and the 
mortality rate. The edema and infiltration produced by the injection 
is the closest experimental approach to the conditions existing in the 
presence of peptic ulcer. 

V. Perforation of the duodenum was established in sixteen dogs, Avith 
a mortality of 81.2 per cent from peritonitis (Table V). In twelve an- 
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peritonitis, a mortality of 86.7 2)er cent. Only one of the thirteen dogs 
survived, and nine of the twelve deaths occurred within twenty-four 
liours after the perforation. The rabbit’s stomach was found to con- 
tain ingesta even after prolonged periods of fasting. Eight of the ten 
rabbits died from peritonitis. One of the survix-ors developed a spon- 
taneous gastrojejunal fistula at the point of perforation, and in the 
other the perforation was sealed by omentum. Fatal peritonitis de- 
veloped in all five cats and in one of the guinea pigs. 

Bacteriologic studies of the peritoneal e.Kudate I'cvealed the presence 
of a variety of organisms (Table II). 

III. Perfoi’ation of the stomach of fasting dogs immediately before 
and after tlie administration of liquids was carried out in seventeen 
animals, with three deaths from peritonitis, a mortality of 17.6 per cent 
(Table III). Except when the anesthesia was light, allowing the animal 
to strain, minimal amounts of the liquid escaped into tlie peritoneal 
cavity. The intra gastric tension did not increase in proportion to the 

Table III 

Perforation op Stojiach op Pasting Dogs Imjiemately Before anb After the 

AnJIIKISTRATION OP LIQUIDS (MORTALITY 17.0%) 


DOG 

FATE 

PiJOCEDUKE 

EE.xrAnKs 

GO 

Survived 

Drank 100 o.c. milk — perforated— 

■ No peritonitis 


sfomaeli aspirated 

61 

Survived 

Drank 100 c.c. milk — perforated— 

• No peritonitis 


sfomacli aspirated 


62 

Survived 

Drank 100 c.e. milk — perforated— 

■ No peritonitis 


stomach aspirated 


63 

Survived 

Drank 100 c.c. milk — ^perforated — 

■ No peritonitis 

Died 24 lir. 

stomach aspirated 

Perfomted — 200 o.c. water in.«tilicd 

Generalized peritonitis — 

64 


Gra. + rods, diplococci, 
and stapliylococci and 






Gm. - rods 

65 

Survived 

Perforated — 200 c.c. water instilled 

No peritonitis 

66 

Survived 

Pcrfnmted — 200 c.c. water instilled 

No peritonitis 

67 

Survived 

Drank 200 c.c. milk— perforated— 

No peritonitis 

not aspirated 

Drank 200 c.c. milk— perforated— I 

No peritonitis 

68 

Sundved 

not aspirated 

No peritonitis 

69 

Sundved 

Drank 200 c.c. milk— perforated— 

i 

70 

Survived 

I not aspirated ^ , 

Drank 200 c.e. milk— perforated— 

No peritonitis 

71 

Died 24 Iir. 

? not aspirated , , j 

Given 500 c.c. milk— perforated— 

Generalized pcritoniti.s 

79. 

Survived 

not aspirated , , i 

IGiven 300 c.c. railk—pcrforated— 

No peritonitis 

73 

Survived 

not aspirated - * 

jGiven 500 c.c. milk-perforated- 

No peritonitis 

74 

Died 24 iir. 

not aspirated 

Given 500 c.c. milk plus barium 

perforated— not aspirated 

Generalized peritonifm — 
Gm. + rods, streptococci, 
and diplococci and Gm. 




- Toda 

75 

76 

Survived 

Surviveii 

Given 500 c.c. milk plus barium — j 
perforated— not aspirated . 

Given 500 c.c. milk plus banum - 1 

perforated- not aspirated 

^so peritonitis 

S'o peritonitis 







BEKGH ET AE. : PERFORATION OP GASTROINTESTINAL TRACT 203 

Table VI 


Perforation op Jejunum of Dog 
(Pasting Animals) 
(Mortality 44.4%) 


COG 

DISTANCE 
rUOlil THE 
DUODENO- 
JEJUNAL 
ANGLE 

FATE 

BACTERIOLOGY 

REMARKS 

lOS 

15 cm. 


Gm. + diploeoeei, rods, aud 





Gm. - rods 

Generalized pentomtis 

104 

45 cm. 

Died 24 hr. 

Gm. + and 6m. - rods 

Perforation open 





Generaliz-ed peritonitis 

105 

45 cm. 

Survived 



lOG 

60 cm. 

Survived 



107 

60 cm. 

Died 24 hr. 

Gm. + spore formers, rods. 

Perforation open 




streptococci, and Gm. - 

Generalized peritonitis 




rods 


108 

60 cm. 

Survived 



109 

75 em. 

Died 24 hr. 

Gra. + spore formers, rods, 

Perforation open 




and streptococci, and Gm. 

Generalized peritonitis 




- rods 


110 

90 cm. 

Survived 



111 

90 cm. 

Survived 




perforated. At the time of reoperation, however, no ulcers were found. 
The jejunum was, therefore, perforated by a linear incision just distal 
to the anastomosis (fasting animals). The animals all survived jejunal 
perforation, and one animal was so peiTorated on three occasions. Two 
of the animals subsequently died of spontaneous perforation of jejunal 
ulcers following a meal. 

VII. Perforation of the lower ileum was performed in nine dogs 
(Table VIII) . All of these animals died from peritonitis within seventy- 


Table VII 

Jejunal Perforation in Exalto-Mann-Williasison Dogs 
Beyond Gastrojejunal Anastomosis 
(Pasting Animals) 

(Mortality 0%) 


DOG 

FATE 

REMARKS 

112 

Survived 

No ulcer at 1 montlv. Jejunum incised at 1 montlv. Healed. 
Three weeks later dog died of spontaneous perfora- 
tion of jejunal ulcer 

113 

Survived 

Jojunum incised at 1 month, 3 months, and 5 months. 
Healed each time. No ulcer developed during period 
of observation. 

114 

Survived 

Jejunum incised at 3 weeks. No peritonitis. Animal died 
three months later of spontaneous perforation of a 
jejunal ulcer. 


two hours, a mortality of 100 per cent. Autopsy revealed that the 
perforation had remained open in eveiy case. 

VIII. Perforation of the large bowel ivas carried out at three levels-, 
the cecum, descending colon, and rectum.. 
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Table V 


Pebfokat;on of DtroBEN'mt of Dog 
(Fasting Animals) 
(Mortality 81.2%) 


VOG 

IiEVEL 

j PATE 


j neuARKs 

S7 

1 cm. from 
pylorus 

IDied 90 hr. 

jGm, + spore formers, 

Para.sites e.xtrudino- 



rods, and streptococci. Generalized peritonitis 

88 

1 cm. from 
pylorus 

3 cm. from 


and Gm. ~ rods 

j 

Died 24 hr. 

jPerforation open 

S9 

Died 24 hr. 


Generalized peritonitis 
Perforation open 

90 

pylorus 

Midpnncreas 

Died 30 hr* 


Generalized peritonitis 
Perforation open 

91 

Midpancreas 

Died 48 hr. 


Generalized peritonitis 
Perforation open 

92 

Midpancreas 

Died 3 v.'k. 


Generalized peritonitis 
Peritonitis at 1 week 





Scaled b}- exudate 

9.1 

Midpancreas 

Survived 


Died of pneumonia 

94 

Tail of 

Died 96 Kv. 

Gm. 4- rods, staphylococci, 

Perforation open 

95 

pancreas 


and streptococci, and 
Gm. - rods 

Generalized peritonitis 

Tail of 

Died 24 hr. 

Cm. + anaerobes, rods, 

Perforation open 


pancreas 


and spore formers. 

Gm. - rods 

Generalized peritonitis 

96 

Tail of 

Survived 


Signs of peritonitis 


pancreas 

Died 24 hr. 


early, but recovered 

97 

Tail of 


Perforation open 


pancreas 

Died 72 hr. 


Genernlized peritonitis 

98 

Tail of 

Gm. + spore formers and 

Perforation open 


pancreas 

Survived 

rods. Gm, - rods 

Genernlized peritonitis 

99 

Midpanereas 


Transverse incision 
Laparotomy at one 






week revealed faC 
necrosis 

100 

Midpancrcas 

lied 24 hr. 


Transverse incision. 



Mixed organisms 

open — peritoniti.s 

101 

Midpancreas 

Died 72 hr. 5 

Transverse incision. 


lied 72 hr. J 


open. — peritonitis 

102 

Midpanereas 

lixed organisms 

Transverse incision, 




open — peritonitis 


imals a longitiiclinal incision was made on t)ie antimesenterie border at 
levels varying from one centimeter from the pylorus to the level of the 
tail of the pancreas. Ten of these animals expired. One of the sur- 
vivors showed signs of peritonitis but recovered. In four dogs a trans- 
verse incision was used. Three of these animals died from peritonitis. 
The survivor was sacrificed in one week and showed marked fat necrosis 
throughout the pei'itoneal cavity. 

VI. Perforation of the jejunum at distances varying from fifteen to 
ninety centimeters from the duodenojejunal angle was carried out in 
nine dogs. The mortality rate from peritonitis was 44.1 per cent 
(Table VI). Tliere was no definite relationship between the level of per- 
foration and the mortality rate. 

In three dogs the E.valto-Mann-Williamson operation was per- 
formed in the hope of producing uicei-s that might be e.xpenmcn tally 
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Table SI 


Perforation op Eectum op Boo 
(Pasting Animals) 
(Mortality 12.5%) 


BOG 

FATE 

REMARKS 

13S 


Perforated through anus. Sacrificed in 1 weeK, X^o peritonitis. 
Ko adhesions 

139 

Survived 

Perforated through anus. Sacrificed in 5 days. No peritonitis. 
No adhesions 

UO 

Survived 

Perforated through anus. No peritonitis 

141 

Survived 

Perforated through anus. No peritonitis 

142 

Survived 

Perforated through anus. No peritonitis 

143 

Survived 

Perforated through anus. No peritonitis 

144 

Survived 

Perforated through anus. No peritonitis 

145 

Died 24 lir. 

Perforated through anus. Severe generalized peritonitis. 
Mixed organisms 


peritoneal cavity was verified in each instance by abdominal explora- 
tion. Only one animat snecnmbed, a mortality of 12.5 per cent. The 
others showed a small linear sear without the foi'mation of adhesions. 

DISCUSSION 

The degree of infection which will develop following perforation 
of the gastrointestinal tract depends upon the number and virulence 
of the escaping organisms and upon tiie local and general resistance 
of the host. 

Bacteriologie studies by various investigators’’ ® have shoivn that 
the gastrointestinal tract is free from bacteria at the time of birth. 
The ingestion of organisms with the food, however, soon leads to the 
establishment of an abundant intestinal flora, and it has been esti- 
mated that a normal adult excretes daily in the feces nearly thirty 
trillion bacteria.® The food itself does not contain this large number 
of organisms, but there is bacterial proliferation -within the alimentary 
canal. 

Studies of the contents of the gastrointestinal tract a few hours 
after a meaP’ ® have revealed the presence of a fairly large number 
of organisms in the stomach. There is a pronounced diminution in 
number in the duodenum, with a gradual increase to the region 
of the ileocecal valve wliere the number is the greatest. In the large 
intestine there is a marked decrease in the number of bacteria. The 
variety of organisms is great but the colon bacillus is the predominant 
type. 

Gilbert and DominicP determined the number of organisms in dif- 
ferent parts of the alimentary canal of dogs two and a half and three 
hours after a meal of bread and meat. Their findings are summarized 
in a diagram wdiich is reproduced in Pig. 3. 

The acid gastric juice exerts a deleterious effect upon bacteria and 
gradually decreases the number of organisms in tlie stomach. In the 
duodenum there is a distinct decrease in the relative number of 
bacteria, probably due to the dilution of the chyme by the biliary 
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BOG 


115 

116 

117 

118 

119 

120 
121 
122 
123 


tabm vni 

Perforation op Loiter Ileum of Dog, 24 Cm. Pro-nimal to Cecum 
(Pasting Animals) 

(Mortality 100%) 


FATE 


Died 24 ]ir. 
Died 24 hr. 
Died 24 hr. 
Died 24 lir. 
Died 48 hr. 
Died 48 hr. 
Died 48 hr. 
Died 72 hr. 
Died 72 hr. 


I BACTERlOliOGV i AUTOPSY 

|Gm. + rods, spore formers^ and short Perforation open 
chaiBed streptococci* Gro, ~ rods iGeneralized peritonitis 
Gram positive rods 


Perforation open 
Generalized peritonitis 
Perforation open 
Generalized peritonitis 
Perfor.ation open 
Generalized peritonitis 


Gm. + rods, short chained streptococci, 

' and rare Gm. negative rods 
Gm. + anaerobes, rods, staphj'lococoi, and 
streptococci, and Gra. - rods Generalized periti 

Gm. + anaerobes, rods, many strepto- Perforation open 
coeci, few staplylococci, Gm. - rods Generalized peritonitis 
Gm. + diplococci, streptococci, and rods. " " 

Bare Gra. - rods 

Gm. + rods, rare spore formers, and rare 
Gm. - rods 


Perforation open 
Generalized peritonitis 
Perforation open 
Generalized peritonitis 
and rods Perforation open 

, Generalized peritonitis 

[Gm. + anaerobes, diploeocci, and rods Perforation open 

Generalized peritonitis 


Gm. + anaerobes, diploeocci 
Pew Gm. - rods 


In seven dogs in which the cecum was perforated, two died, a mor- 
tality of 28.5 per cent (Table IX). An identical mortality was found 
(28,5%) in a similar series of perforations of tlie descending colon 
(Table X). 

Table IX 


Perforation op Cecum of Dog 
(Pasting Anim.'Vls) 
(Mortality 28.5%) 


DOG 

FATE 

AUTOPSY 

124 

Survived 

Perforation healed without adhesions 


Survived 

Perforation healed without adhesions 

126 

Survived 

Perforation Iieaicd without adliesions 

127 

Survived 

Perforation healed without adhesions 

l£W 

Survived 

Perforation healed without adhesions 

IPS 

Died 24 hr. 

Perforation open. Generalized peritonitis. Gm. + rods and 



streptococci, and Gm. - rods 

130 

Died 30 hr. 

Perforation open. Generalized peritonitis. Mixed organisms 


Table X 


Perforation op Descending Colon of Dog 
(Fasting Animals) 

(Mortality 28.5%) 


DOG 

FATE 

autopsy 

131 

Survived 

Not sacrificed 

133 

Survived 

Not sacrificed 

133 

Survived 

Not sacrificed 

134 

Survived 

Not sacrificed 

135 

Survived 

Not sacrificed . . 

136 

Died 24 hr. 

Perforation open. Generalized peritonitis. Gram positive rods 
and streptococci and gram negative rods 

137 

Died 72 hr. 

Perforation open. Peritonitis. Mixed organisms 


In eight animals the rectum was perforated by means of a scalpel 
introduced through the anus (Table XI). Perforation into the 
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Table XI 


Perforation of Rectum op Dog 
(Pasting Animals) 
(Mortality 12 . 5 %) 


DOG 

FATE 

REMARKS 

138 

Survived 

Perforated through anua. Sacrificed in 1 week. No peritonitis. 



No adhesions 

139 

Survived 

Perforated through anus. Sacrificed in 5 days. No peritonitis. 



No adhesions 

140 

Survived 

Perforated tlirough anus. No peritonitis 

141 

Survived 

Perforated through anus. No peritonitis 

142 

Survived 

Perforated through anus. No peritonitis 

143 

Survived 

Perforated through anus. No peritonitis 

144 

Survived 

Perforated through anus. No peritonitis 

145 

Died 24 hr. 

Perforated through anus. Severe generalized peritonitis. 



Mixed organisms 


peritoneal cavity was verified in eaclr instance by abdominal explora- 
tion. Only one animal sueeimbed, a mortality of 12.5 per cent. The 
otbers sbowed a small linear scar witbont tbe formation of adhesions. 

DISCUSSION 

The degree of infection which will develop following perforation 
of the gastrointestinal tract depends upon the number and virulence 
of the escaping organisms and upon the local and general resistance 
of the host. 

Bacterioiogie studies by various investigators®’ ® have shoivn that 
the gastrointestinal tract is free from bacteria at the time of birth. 
The ingestion of organisms with the food, however, soon leads to the 
establishment of an abundant intestinal flora, and it has been esti- 
mated that a normal adult excretes daily in the feces nearly thirty 
trillion bacteria.® The food itself does not contain this large number 
of organisms, but there is bacterial proliferation within the alimentary 
canal. 

Studies of the contents of the gastrointestinal tract a few hours 
after a meaP' ® have revealed the presence of a fairly large number 
of organisms in the stomach. There is a pronounced diminution in 
number in the duodenum, with a gradual increase to the region 
of the ileocecal valve where the number is the greatest. In the large 
intestine there is a marked decrease in the number of bacteria. The 

variety of organisms is great but the colon bacillus is the predominant 
type. 

Gilbert and Dominici'* determined the number of organisms in dif- 
ferent parts of the alimentary canal of dogs two and a half and tliree 
hours after a meal of bread and meat. Their findings are summarized 
iu a diagram which is reproduced in Fig. 3. 

The acid gastric juice exerts a deleterious effect upon bacteria and 
gradually decreases the number of organisms in the stomach. In the 
duodenum there is a distinct decrease in the relath’e number of 
bacteria, probably due to the dilution of the chyme by the biliary 
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and pancreatic fluids.' As the cliyme passes downward, however, 
tJiere is a inultipiication of the bacteria which find more favorable 
conditions for growtii as tiiey escape the pronounced acidity of tlie 
upper portion of the canal. 

After a period of starvation, tlie number of organisms is greatly 
diminished aiid the stomacli and duodenum become relatively 
amici obic.' Lower in tlie intestine, hmvever, there remain a eonsider- 
able number of bacteria even after a prolonged fast. KendalP found 
a large number of colon bacilli in the large intestine of a man who had 
fasted for thirty days. 

We found that ojienings in the normal stomach wall seal themseh'es 
soon after perforation and leakage occurs for onl.y a very short time. 
'Wlien there is no food present, very little material escapes, and that 
which does reach the peritoneal cavity contains relatively few or- 
ganisms. When the stomach contains food, however, enough ma- 
terial is likely to escape, even in a short time, to institute a severe 
infection of tiie peritoneal cavity. The mortality in such cases is 


Number* of mtcrobei in thoujondj 
0 10 20 30 40 50 60 70 80 90 100 



3. — Relative number of bacteria in various parts of the alimentarj' canal of the 
dog, according to Gilbert and Dominicl. 

high, but if the infection is not ovenvlielming the animal may survive. 
Several dogs were able to withstand the escape of moderate amounts 
of milk or water (fluids which contain relatively few pathogenic bac- 
teria) into the pez'itoneal cavity. Our results, however, differ from 
those of Himmelmann, who states that animals often survive even 
after the escape of large amounts of food from the stomach. 

When sealing of the perforation is hindered, as for example by 
the injection of a substance which produces edema and delaj'S closure, 
more material is permitted to escape and the mortality in fasted 
animals rises from 6.9 per cent to 40 per cent. 

Openings into the intestine, on the other hand, seal themselves 
slowly, and early closure is only partially accomplished by a pouting 
of the mucosa into the defect. This difference betu'cen tlie stomach 
and the intestine might be explained by the difference in the ariange- 
ment of the muscular coats, the muscular tunic of the stomach being 
both heavier and more intricately arranged than that of the intestine. 
(Detailed descriptions of the muscular arrangement may be found 
in textbooks of anatomy.) . 
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The high mortality (100 per. cent) following perforations in the 
terminal ileum is not surprising, because, not only does this region 
have the most abundant flora of the entire intestinal tract, but the 
contents are fluid and considerable amounts readily escape when 
the wall is perforated. Jejunal perforations are less often fatal. 

Since the duodenum in fasting animals contains few organisms, the 
81.2 per cent mortality following duodenal perforations was a 
distinct surprise. The most likely explanation is that the duodenal 
juices which escape into the peritoneal cavity lower the local resistance 
sufficiently to enable the few organisms present to set up a fatal pei'i- 
tonitis. Blalock' has shown that bile and pancreatic juice are in- 
jurious to the peritoneum, producing fat necrosis and reddening of 
the peritoneal surfaces. The local injury probably favors the de- 
velopment of peritonitis. According to Blalock, gastric juice is less 
harmful than the duodenal juices and our results might be in- 
terpreted as confirming his findings. 

Paas” has made the interesting observation that perforation of the 
duodenum in dogs induces a tempoi’ary reflex spasm of the pylorus 
which prevents the emptying of the stomach contents into the duo- 
denum. He found that v'hen he closed the perforation within four 
and a half hours after it had been established the dogs survived. 
When the perforation was not sutured and the dogs were fed a barium 
mixture, four of his five dogs died from peritonitis (80 per cent). 

Defects in the colon, like those in the small intestine, close slowly, 
but due to the consistency of the contents of the normal large bowel 
there is less escape into the peritoneal cavity. Furthermore, the num- 
ber of . viable bacteria in this part of the intestinal tract is less than in 
most parts of the small intestine. 

The mortality following rupture of the gastrointestinal tract as 
observed by the clinician is governed by the same factors that de- 
termine the mortality in expei’imental perforation. These may be 
briefly listed as follows : 

I. The number and virulence of the escaping organisms 

1. Size of the perforation 

2. Length of time the perforation remains open 

3. Number of organisms at the level of the perforation 

a. Site of the perforation 

b. Length of time after the ingestion of food 

4. Amount and fluidity of material in the viscus at the time 
of perforation 

5. Forces tending to carrying contents of the viscus out into 
the peritoneal cavity 

II. Eesistance of the host 

1. General 

2. Local— may be affected by duodenal juices 
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and pancreatic fluids,= As tJie cLjnne passes dowinvard, Jiowever 
tiiere js a nniltiidication of the bacteria which find more favorable 
conditions for g-rowtli as they escape tlie pronounced acidity of the 
upper portion of the canal. 

Aftei a period of starvation, the number of organisms is greatly 
diminished aiid the stomach and duodenum become relatively 
amicrobic.^ Lower in the intestine, however, there remain a consider- 
able number of bacteria even after a prolonged fast. KendalF found 
a large number of colon bacilli in the large intestine of a man who had 
fasted for thirty daj's. 

We found that openings in the normal stomach wall seal themselves 
soon after perforation and leakage occurs for only a very short time. 
When there is no food present, veiy little material escapes, and that 
which does reach the peritoneal cavity contains relatively few or- 
ganisms. When the stomach contains food, however, enough ma- 
terial is likefy to escape, even in a short time, to institute a severe 
infection of the peritoneal cavity. The mortality in such cases is 


Number of nvicrobei Itv tKouJQi«1.5 
20 30 40 50 60 70 60 


^tomoch 

Duodenum. 

Jejut\un\ 

Ileum 


Large wtejtirei 
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('’ig'. 3. — Rel.itive number of bacteria in various parts of the alimentarj- canal of tiie 
dos. according to Gilbert anti Dominici. 


high, but if tlie infection is not ovenvhelming the animal may survive. 
Several dogs were able to withstand the escape of moderate amounts 
of milk or water (fluids wliich contain I'elativelj’ feiv pathogenic bac- 
teria) into the peritoneal cavity. Our results, however, differ from 
those of Himinelmann, who states that animals often survive even 
after the escape of large amounts of food from the stomach. 

When sealing of the perforation is hindered, as for example by 
the injection of a substance which pi’oduees edema and delaj's closure, 
more material is permitted to escape and tlie mortality in fasted 
animals rises from 6.9 per cent to 40 per cent. 

Openings into the intestine, on the other hand, seal tliemselves 
slowly, and early closure is only partially accomplished by a pouting 
of the mucosa into the defect. This difference between the stomach 
and the intestine might be explained by the difference in the ariangc- 
mont of the muscular coats, the muscular tunic of the stomach being 
both heavier and more intricately arranged than tliat of the intestine. 
(Detailed descriptions of the muscular a I'l'an gem ent may be found 

in textbooks of iinatoinj'.) 
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ileum liad succumbed to an ensuing peritonitis, though man3’’ of 
them had been operated upon at a eomparativety early period and 
favorable prognoses had been given.” 

Further evidence has been supplied by cases of accidental perforation 
of the empty stomach during examination with the flexible gastroscope. 
Five such cases have been reported in the literature'" and one occurred 
in our own clinic. All of these six cases recovered without ill effects. 
The case from our clinic showed pneumoperitoneum on x-raj'' examina- 
tion but failed to develop any signs of peritonitis and recovered com- 
pletely without operation. 

The amount and fluidity of material in the viscus affect the mortality 
by influencing the ease with which material escapes through the perfora- 
tion. 

Traumatic rupture of the intestinal tract almost always results in 
great contamination of the peritoneal cavity, because the injuring force 


Per ceivt 

0 15 50 75 100 



Pig. 5. — Mortality following perforations of the stomach. 


carries intestinal contents out into the peritoneal cavitJ^ A striking 
example of this is the compressed air rupture of the pelvic colon.'® The 
outlook in such cases is distinctly unfavorable because of the wide- 
spread peritoneal contamination. 

The other factors, the local and general resistance of the host, in- 
fluence the mortality in clinical cases just as they do in the experi- 
mental animal. 

These observations emphasize the importance of therapeutic measures 
directed at early closure of the perforation. Furthermore, in lesions 
involving the stomach or duodenum, evacuation of the contents of the 
viscus should be accomplished and maintained by continuous suction.'® 
Even as late as the beginning of the World War (1914-1918) some well- 
recognized surgeons on both sides engaged in the conflict advocated 
conservative therapy for perforating gunshot wounds of the abdomen.^- » 
Anyone who still doubts the validity of operation in cases of penetration 
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It is evident that a large perforation will not only allow the con- 
tents of the involved viscus to escape more readily but will also be 
less likely to seal itself s 2 }ontaneousl 3 \ 

All surgeons are well aware of tlie fact tlmt immediate elosin-c of a 
perforating lesion of the gastrointestinal tract greatly reduces the 
mortality. Conditions are less favorable for spontaneous closure in 
clinical cases than in the normal experimental animal. The inflam- 
matory reaction around an ulcer, for example, must definitely retard 
sealing of the opening. Some indication of this is given in tiie series 
of animals in which the injection of a sclerosing solution into the 
stomach wall preceded the perforation. Clinically, too, we know that 
perforated ulcers often remain open for long periods. The location 
of the lesion is also important in determining the time the perfora- 
tion ■will remain open. Defects in the normal stomach close almost im- 
mediately, probably because of the intricate arrangement of the 


itomqcK 
Duodenum 
Jejunum 
Terminal ileum 
Cecum 

Descending colon 
Rectum 
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Fie- i - — Mortality folloTving- perforation of the gastrointestinal tract in fasting animals. 


muscular tunic. Intestinal perforations, however, gajie widely and 
early but insecure closure is only partially aceomplisbed by a pouting 
of the mueosa into the defect. 

The number of organisms at the level of the perforation depends up- 
on the site of the perforation and the length of time after ingestion 
of food. Although Imowledge of the hactcriology of the intestinal 
tract is still limited, it is interesting that the mortality curve for 
onr animals (Fig. 4) follows rather closel.v (except for tlio higli 
mortality associated with duodenal perforations) the curve of Gilbert 
and Dominioi (Fig. 3). 

Clinical evidence supports experimcivtal data. Cushing and Livin- 
good after reviewing tlieir cases of perforating gunshot wounds of 
the abdomen stated that ‘ ‘recovery had followed in those cases alone 
in whicli tiie perforations had been situated at no great distance from 
tile pyloric end of tlie intestine, whereas all of the cases in our par- 
ticular series in which tlie iierforations had been far down in the 




PRIMARY CARCINOMAS OF THE STOMACH AND SIGMOID 
FLEXURE OCCURRING SIMULTANEOUSLY IN THE 
SAME INDIVIDUAL 

John deJ. Pembeeton, M.D., and John M. Waugh, M.D., 
Rochester, Minn. 

(From the Mayo Clinic) 

M ultiple primary carcinomas which affect the same individual 
have aroused the interest of the profession since the first reports 
of such lesions in 1869 by Billroth, although the frequency with which 
present-day pathologists report this finding is tending to make it al- 
most commonplace. However, the finding clinically of two separate 
and distinct carcinomas appearing simultaneously in the sigmoid 
flexure and stomach is rare, and this, coupled with the fact that both 
lesions were amenable to surgical treatment, makes the report of the 
following case unique. 

REPORT OP CASE 

A male physician, aged fifty-seven years, came to the Mayo Clinic, August 17, 
1935, complaining of constipation n’hich had -been present for three months and 
attacks of intestinal obstruction. About three weeks prior to his admission, he had 
had his first severe episode of obstruction, which had been associated with nausea, 
distention, and cramps. The attack had been relieved in about four days by 
enemas and pitressin. A barium enema revealed an obstruction in the sigmoid 
flexure. After a barium meal had been given, the patient had another similar 
severe episode of obstruction and was rushed by plane to the clinic. He had lost 
15 pounds (6.8 kg.) in two months. Examination at the clinic revealed that the 
acute intestinal obstruction had subsided; the abdomen was flat, soft, and not 
tender. Tliere was a visible and palpable mass in the region of tlie sigmoid flexure. 
This mass was about 4)4 indies by 2 inches (11.43 cm. by 5 cm.) ; it was Arm, 
nodular, and freely movable. Except for a chronic “cigaret” cough, he had no 
other complaints. 

His past history revealed that lie had had osteomyelitis of the right mandible in 
1934, and an appendectomy had been performed in 1900. Urinalysis and examina- 
tions of the blood did not reveal any abnormality. Eoentgenoscopic examination 
of the colon with a barium enema revealed a carcinoma of the sigmoid flexure at 
the junction of the sigmoid flexure and the descending colon. Proctoscopic exami- 
nation of the rectum and sigmoid flexure did not reveal any abnormality except 
hemorrhoids. 

The clinical diagnosis was carcinoma of the proximal portion of the sigmoid 
flexure. Exploration of the tumor was undertaken by one of us (J. deJ. P.), 
August 22, 1935, using spinal anesthesia. Preliminary exploration of the upper 
part of the abdomen for metastasis disclosed a tumor about the size of the flst 
which involved the distal third of the stomach. This tumor was firm and had 
sharp nodular edges. It was believed to be another primary malignant tumor 
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of t]io gastrointestinal eanal by missiles from firearms should read tlie 
murninating report of Enderlen and Sauerbrucli" in which the superior- 
ity of the immediate operative attack is unequivocally shown. 

SUMMARY 

1. The factors influencing the mortality following perforation of the 
gastrointestinal tract have been enumerated. 

2. Experimental perforations have been established at different levels 
in animals and the results tabulated. 

3. The mortality following perforation of the empty stomach was 
6.9 per cent, but when the stomach contained food the mortality rose to 
86.7 per cent. Injection of a sclerosing solution into the stomach wall 
before perforation increased the mortality in fasting animals to 40 per- 
cent. 

4. In the small intestine the mortality was 81.2 per cent following 
duodenal perforation, 44.4 per cent following jejunal perforation, and 
100 per cent following perforation of the terminal ileum. 

5. The mortality following perforation of the large bowel was 23.1 
per cent. 
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FLEXURE OCCURRING SIMULTANEOUSLY IN THE 
SAME INDIVIDUAL 

John deJ. Pemberton, M.D., and John M. Wahgh, M.D., 
Rochester, Minn. 

(From the Mayo Clinic) 

M ultiple primary carcinomas which affect the same individual 
have aroused the interest of the profession since the first reports 
of such lesions in 1869 by Billroth, although the frequency with which 
present-day pathologists report this finding is tending to make it al- 
most commonplace. However, the finding clinically of two separate 
and distinct carcinomas appearing simultaneously in the sigmoid 
flexure and stomach is rare, and this, coupled with the fact that both 
lesions were amenable to surgical treatment, makes the report of the 
following case unique. 

REPORT OP CASE 

A male physician, aged fifty-seven years, came to tlie Mayo Clinic, August 17, 
1935, complaining of constipation which had -been present for three months and 
attacks of intestinal obstruction. About three weeks prior to his admission, he had 
had his first severe episode of obstruction, which had been associated with nausea, 
distention, and cramps. The attack had been relieved in about four days by 
enemas and pitressin. A barium enema revealed an obstruction in the sigmoid 
flexure. After a barium meal had been given, the patient had another similar 
severe episode of obstruction and was rushed by plane to the clinic. He had lost 
15 pounds (6.8 kg.) in two months. Examination at the clinic revealed that the 
acute intestinal obstruction had subsided; the abdomen was flat, soft, and not 
tender. There was a visible and palpable mass in the region of the sigmoid flexure. 
This mass was about 4% inches by 2 inches (11.43 era. by 5 cm.) ; it was firm, 
nodular, and freely movable. Except for a chronic “cigaret" cough, he had no 
other complaints. 

His past history revealed that he had had osteomyelitis of the right mandible in 
1934, and an appendectomy had been performed in 1900. Urinalysis and examina- 
tions of the blood did not reveal any abnormality. Eoentgenoscopio examination 
of the colon with a barium enema revealed a carcinoma of the sigmoid flexure at 
the junction of the sigmoid flexure and the descending colon. Proctoscopic exami- 
nation of the rectum and sigmoid flexure did not reveal any abnormality except 
hemorrhoids. 

The clinical diagnosis was carcinoma of the proximal portion of the sigmoid 
flexure. Exploration of the tumor was undertaken b}- one of us (J. deJ. P.), 
August 22, 1935, using spinal anesthesia. Preliminary exploration of the upper 
part of the abdomen for metastasis disclosed a tumor about the size of the fist 
which involved tiie distal third of the stomach. This tumor was firm and had 
sharp nodular edges. It was believed to be another primary malignant tumor 
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\viiicli should be removed ut a later date. There was no evidence of metastasis from 
either tumor. The carcinoma in the sigmoid flexure had perforated onto the 

lateral wall of the peritoneum but was definitely operable, so the portion of bowel 

about and including the tumor was brought outside ns the first stage of the 
Mikulicz operation. The second stage of the operation, which was performed 
August 31, 1935, included removal of the growth with cautery. The pathologic 
report was adenocarcinoma, grade 2, of the sigmoid flexure without involvement 
of the lymijh nodes. A clamp was applied to the colonic spur at the Mikulicz stoma. 

At this time, clinical examination of the lesion in the stomach was undertaken. 
Eoentgenoscopic examination with the barium meal showed a large ulcerating car- 
cinoma of the pyloric end of the stomach with perforation,- the lesion appeared 

to bo operable locally. Aspiration of the gastric contents did not reveal any free 

hydrochloric acid. The value for the total acidity ranged from 10 to 16 according 
to the method of Topfer. 

Subtotal resection of the stomach was undertaken on September 19, 1935, by 
one of us {J. deJ. P.), using ethylene anesthesia. The approach was through an 
upper midline incision. The growth was freely movable in the pyloric end of the 
stomach and formed a mass which was the size of a doubled fist. Tliere was no 
metastasis. A resection of the pyloric two-thirds of the stomach was done by 

turning in the end of the duodenum and making an anterior Polya type of 

anastomosis with an entero-anastomosis between the proximal and distal limbs of 
the jejunum. A small tumor about 1 cm. in diameter which was found in the 
upper part of the jejunum was removed. Microscopically it proved to be a neuro- 
fibroma. The lesion in the stomach was found to be an ulcerating adenocarcinoma, 
grade 2. There was no involvement of the lymph nodes. 

The convalescence was very satisfactory, and after the application of clamps to 
the colonic spur, the opening in the colon at the site of the Mikulicz operation was 
closed, and when the patient was discharged, January 13, 1936, both wounds were 
well healed. 

When he returned to the clinic, August 18, 1936, for reexamination, ho said 

that he had been feeling very well and bad been working daily. Careful pliysical 

e.vamination, as well as roentgenologic e.xamination of the thorax, colon, and 
stomach, failed to reveal the slightest evidence of recurrence or metastasis. 

Although the patient was a physician, he insisted that he never had had the 
slightest symptom referable to his stomach or epigastrium. He always had been 
able to eat or drink with impunity. This is of interest because of the large size 
of the growth in the stomach, its ulceration and position at the outlet, all of which 
should have made the lesion prone to produce sj-mptoms. It was very gratifying 
to all concerned that after a year no recurrence of either lesion was demonstrable 
by careful roentgenoscopy. 

COJUtENT 

Warren and Gates, in an eneyelopedic review of tlie literature in 
1932, found 1,259 reported cases of multiple malignancy wliicli the.v 
believed authentic, including their own eases. Practically all of these 
lesions were found at necropsy. These authors, as well as Hanlon, 
rightfully found Billrotli's original criteria for the diagnosis of imd- 
tiple primary malignancy too strict and substituted the following 
rules; (1) Each of the tumors must present a definite picture of malig- 
nancy; (2) each must be distinct; and (3) the probability of one s being 
a metasta.sis of the other must be excluded. 
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Hanlon^ in l•e^^e^ving 3j(K)0 necropsies at the clinic, found 710 cases 
of malignancy, among which there were eighteen instances of mnl- 
tiple primary carcinomas. In these latter cases, the colon was in- 
volved nine times and the stomach three. In only two cases were the 
mnltiple growths recognized clinically. Ahont half of the tumors 
were “silent" and did not give rise to any symptoms. Hurt and 
Broders, in an analysis of 2,124 cases in which microscopic examina- 
tion revealed the presence of carcinoma, found that seventy-one of the 
patients previously had had carcinoma. They estimated that in 4 per 
cent of the eases in which a carcinoma is found, the patients have or 
will have later another independent carcinoma. In their series of 152 
distinct lesions, the colon was affected in nine cases and the stomach 
in only one case. Hurt and Broders concluded that “multiple pi’i- 
maiy malignant neoplasms occur most commonly in the same organ 
or in organs of the same system. From the study of cases of multiple 
malignant neoplasms, it seems that the factors which cause the de- 
velopment of the tnmoi'S also express themselves in the grade of malig- 
irancy of the tumors." This latter fact is well borne out by the two 
lesions in the case reported, both of Avhieh were grade 2, 

Warren and Gates, in their review of the literature prior to 1932, 
found the colon and stomach to be involved with simultaneous inde- 
pendent carcinomas in thirty of 1,259 cases of multiple primaiy cai*- 
einomas which they collected. In only three of these thirty cases was 
it definitelj’’ stated that the sigmoid flexure was affected. 

Since this publication in 1932, there have been foui* more repoided 
instances of midtiple primary carcinomas in the colon and stomach; 
in none of these cases was the sigmoid flexure involved and in only 
one case did the carcinomas appear simultaneously. These four cases 
were reported by the following author's: Cecil Joll, in 1932, reported 
the resection, hr 1930, of a lymphosarcoma of the stomach in a case in 
which he had performed a combined abdominoperineal I'esection irr 
1928 for carcinoma of the rectum. E. S. Judd and J. R. Phillips, in 
1934, reported the resection of a carcinoma of the rectum six and a 
half years after the removal of a eareinomatous gastric ulcer. M. P. 
Bull, in 1932, reported the interesting finding of multiple primary 
carcinomas involving the colon and stomach of two brothers. In one 
ease, the transverse colon was simultaneously involved with the stom- 
ach ; in the other ease, the growth appeared in the right half of the 
colon subsequent to resection of the stomach. All four tumors were 
successfully removed surgically. 

These four, with our case, make a total of thirty-five reported in- 
.stances of independent carcinomas w'hich involved the colon and 
stomach. In only four of these cases was the sigmoid flexure involved. 
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The case herein cited is, so far as we are aware, the only recorded 
instance of successM surgical removal of simultaneous independent 
carcinomas of the stomach and sigmoid flexure. 
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acute APPENDICITIS: A STUDY OF ONE 
THOUSAND CONSECUTIVE PATIENTS 

Jajies a. Kirtley, Jr., M.D., and Eollin A. Daniel, Jr., M.D., 
NAsmaLLE, Tenn. 

(From the Department of Surgery, Vanderbilt University School of Medicine) 

T his report is tased on the cases of acute appendicitis admitted to the 
Vanderbilt University Hospital during a period of approximately 10 
yeare. The majority of the patients have come from rural districts, many 
of them from distances of 100 miles or more. The series includes x)rivate 
patients, but these compose only about 15 per cent of the entire group. 
The instances in which the appendix was removed during the course of 
an operation for some other condition are not included, nor are those 
cases in which the diagnosis was not substantiated by either operation 
or autopsjL 

Tlie study was undertaken to determine the mortality of the entire 
group, the mortality of the group in which the appendix was ruptured, 
and, if possible, to determine the factors which influenced the mortality 
in the latter group. 

All patients are sent from the admitting office to the wards and never 
directly to the operating room. Those patients who have peritonitis are 
seen by the resident sxxrgeon and bj"- a senior staff surgeon. If the patient 
is dehj'^drated, regardless of the stage of the inflammatory process, 
operation is deferred for a time sufficient to administer fluids. Should 
further delay be thought advisable, the patient is given nothing by 
mouth; fluids are administered subcutaneously; and morphine is given 
at frequent intervals. 

Postoperative!}’- these same measures are usually employed. Frequent 
small blood transfusions are given in man}’- cases in which the appendix 
is ruptured, and are believed to be of definite value. Vomiting is com- 
batted by the use of duodenal suction siphonage. 

]\Iost of the operations are performed by the resident surgeon, usually 
in the fourth or fifth year of his surgical training, and a comparison 
of each surgeon’s mortality rate shows very little variation. McBuimey’s 
incision has been used in relatively few instances, the Battle-Kammerer 
incision being used in most of the operations. The appendix has been 
found in most instances to be easily accessible with this approach. Most 
of the operations have been performed under general anesthesia, local 
anesthesia being used only when nitrous oxide and ether were thought 
to be definitely contraindicated. No definite routine is observed regard- 
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ing delay in operation on patients witli peritonitis. This point will be 
considered later. Where removal of the appendix in the presence of 
peritonitis necessitates a long anesthetic or much manipulation, drainage 
without an attempt to remove the appendix has generally been practiced. ■ 

The series is divided into two main groups ; viz., the patients in whom 
the appendix was not ruptured, and those in whom the ap])endix was 
ruptured. The latter group is subdivided as follows ; 

A-ppendiccal Abscess . — Those patients in whom the inflammatory 
process is well walled off around or near the appendix. 

Localized Peritonitis . — The cases in which the inflammatoi’y process is 
still confined to the region of the appendix and has not been walled off to 
form an abscess. 

Spreading or Generalized Peritonitis. — The cases in whicli the inflam- 
matory process has spread to involve a large portion of the peritoneal 
cavity without evidence of localization. 

Table I 


JIoRTALiTV Rates in Fu’e-Year Age Geoups 


AGE 

LIMITS 

KUMBEtl OP 
CASES ACUTE 
APPENDICITIS 

RUPTURED 

APPENDICITIS 

TOTAL 
NUMBER OF 
CASES 

NUMBER or 
DEATHS 
(TOTAL) 

MORTALITY 

(total) 

PER CENT 

0-5 

4 

9 

13 

3 


6-10 

31 

36 

67 

6 

9.0 

11-15 

100 

59 

159 

10 

6.3 

16-20 

182 

54 

236 

8 

3.4 

21-25 

159 

33 

192 

4 

2.1 

26-30 

88 

28 

116 

6 

5.2 

31-35 

40 

23 

63 

4 

6.3 

36-40 

33 

16 

49 

2 

4.S 

41-45 

17 

20 

37 

6 

16.2 

46-50 

14 

14 

28 

2 

7.1 

51-55 

7 

9 

16 

2 

12.5 

56-60 

5 

5 

10 

1 

10.0 

61-65 

2 

5 

7 

2 

28.5 

66-70 

0 

4 

4 

1 

25.0 

71-75 

0 

1 

1 

0 

0 


In the 1,000 cases, there were 57 deaths, but 6 of the patients who died 
were not operated upon, for reasons which will be given in detail later. 
The mortality rate in the 994 eases operated upon was 5.1 per cent. 

Color.— There were 876 white and 124 colored patients. In 252 of the 
white patients, or 28.8 per cent, tlie appendix was ruptured, and there 
were 45 deaths, the mortality rate being 5.1 per cent. In the group of 
colored patients, 64, or 51.6 per cent, had ruptured appendices, and 
the mortality rate was 9.7 per cent, there being 12 deaths. 

Sox . — The incidence of appendicitis was predominant in males. Of the 
587 male' patients, 215, or 36.9 per cent, had ruptured appendices; 38 
of these patients died, a mortality rate of G.5 per cent. In the 413 female 
patients, the appendix was ruptured in 99, or 23.9 iicr cent, and tlicrc 
were 19 deaths, a mortality rate of 4.6 per cent. 
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^g (,^ — In Table I, all cases are divided into 5-year age groups. The 
mortality rate is seen to be considei’ably higlier in patients beloiv the 
age of 10 years and above the age of 50 years than in the groups be- 
tween these limits and is lowest in the period between the ages of 15 
years and 25 years. The incidence of the disease is the inverse of this, 
being highest in the 15-year to 25-year group and lowest in the extremes 
of life. It is also interesting to note that the proportion of ruptured 
to unruptured appendicitis is higher in the vary young and very old. 

dlortalitij Rate for Each Year . — This is shomi in Table II. There 
were no deaths in 1925 or in 1928, although in one-third of the cases in 

Table II 

Mortality Eate tor Each Year 


year 

TOTAli NUMBER 
CASES 

NUMBER OF 

DEATHS 

MORTALITY 

PER CENT 

1925 

15 

0 

0 

1926 

42 

3 

7.1 

1927 

38 

.2 

5.2 

1928 

66 

0 

0 

1929 

73 

3 

4.1 

1930 

87 

5 (1 acute) 

5.7 

1931 

138 

7 

5.1 

1932 

155 

11 

7.1 

• 1933 

149 

6 

4.0 

1934 

113 

14 

12.4 

1935 

124 

7 

5.6 


1925 and in one-fourth of the cases in 1928, the appendix was ruptured. 
In 1934, there was a relatively large number of patients who were 
moribund at the time of admission. With the exception of the high 
mortality during this year, there is no definite trend toward a higher or 
a lower mortality in this series over the period of ten years. In Table 
III, the incidence of ruptured appendicitis is given for each year. It is 
interesting to note that there is an almost unbroken decrease in the ratio 


Table IH 

Percentage Euptured Appendices at Time of Operation 
Ratio Ruptured to Total Number op Cases During Bach Year 


YEAR 

NUMBER PATIENTS 
■mTH UN- 
RUPTURED 
APPENDICES 

NUMBER OP 
PATIENTS "WITH 
RUPTURED 
APPENDICES 

TOTAL 

CASES EUPTURED 

AT OPERATION 

PER CENT 

1925 

10 

5 

15 

33.3 

1926 

23 

19 

42 

45.0 

1927 

24 

14 

38 

36.8 

1928 

51 

15 

60 

22.7 


56 

17 

73 

23.3 


69 

18 

87 

20.6 

1931 

99 

39 

138 

28.2 

1932 

116 

39 

155 

25.1 


98 

51 

149 

34.2 

1934 

65 

48 

113 

42.5 

3935 

74 

50 

124 

40.3 
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of ruptured cases to the total number until the time of the recent 
economic depression, the incidence being 45 per cent in 1926 and 20.6 
per cent in 1930. The ratio then became greater in each succeeding year 
until in 1934 it was 42.5 per cent, dropping bade to 40.3 nor cent in 
1935. 

Duration of Symptoms . — In Table IV, all cases operated eipon are 
grouped according to tlie duration of tlie patients’ symptoms, and the 

Table IV 


DUBATIOA' or SVMPTOJfS and SIOKTALITV BATE 


PURA.TION- OF SYMPTOMS 
AT TUtE OF OPERATION 

XUMBEPw OP 
CASES 

NUMBER OF 
DEATHS 

MORTALITY RATE 
PER pent 

0 to 24 hours 

342 

4 

1.2 

24 to 4S liours 

247 

11 

4.5 

48 to 72 liours 

111 

12 

10.9 

4tli day 

57 

G 

10.5 

5th day 

39 

4 

10.2 

(ith day 

33 

4 

12.1 

7tli day 

37 

4 

10.7 

Sth to 14th day 

OS 

5 

7,3 

Over 14 days 

CO 

1 

1.7 


mortality rate is shomi for each group. As would be expected, the 
mortality is lowest in the patients operated upon during tJie first twenty- 
four hours. It is highest in tlie group operated upon during the sixth 
day, the mortalitj' varying little in the five groups between the third 
and seventh days, inclusive. These groups include most of the patients 
with generalized peritonitis and all of the patients who were moribund 
at the time of admission. 

There were 686 patients in whom the appendix was not ruptured, 
and 314 in whom the appendix was ruptured. Thus, 31.4 per cent of 
the total number of patients had ruptured appendices at the time of 
admission. 

UNKUPTUBED APPENIUCES 


In the group in which the appendix was not ruptured, there was only 
one death, a colored female of twenty-five years of age, who died three 
days after operation. Autopsy was limited to e.\ploration of the wound 
at the undertaking parlor. There was no evidenee of hemorrhage, in- 
fection, or intestinal obstruetion. Clinically, the dcatli was thought to 
be due to massive pulmonary collapse. This is a mortality rate of 0.145 
per cent in this group. 

The following surgical pathologic diagnoses were made: 


Acute appendicitis 

Subacute appendicitis 

Chronic obliterating appendicitis. 
No micro.soopic lesion 


494 case.s 
S4 eases 
39 ca.ses 
fi9 cases 


Of the Of) uppondices hi ivliich there wa.s tio gross or microscopic 
evidence of intlammation, 13 were removed as “interval appendcc- 
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tomies” because of the history of repeated attacks of riglit lower quad- 
rant pain. Sixteen had abdominal pain at the time of admission, but 
operation was delayed from twelve hours to four daj’'s after admission. 
These patients were carefully studied and operation advised because 
of previous attacks. In the remaining 40 patients, the opeiation was 
performed immediately, but in 9 of . these, other conditions, such as 
urinary infection, were recognized before operation. In 31 cases out 
of the 1,000, there was no history of previous attacks. Operation was 
performed immediately and a normal appendix removed, and nothing 
else was found to account for the patient’s symptoms. 

RUPTURED APPENDICES 

The 314 patients with ruptured appendices were the ones most care- 
fully studied. There were 56 deaths in this group, but 6 patients not 
operated upon are excluded, leaving 50 deaths, a mortality rate of 16.3 
per cent for all cases of ruptured appendicitis in which operation was 
performed. 

In Table V, the entire series is divided into the four groups as pre- 
viously outlined, and the mortality rate for each group is shown. 


Table V 

Classification According to the Stage of the Disease — Mortality Bates 



NUMBER OP 
CASES 

NUMBER OF 
DEATHS 

MORTALITY 

PER CENT 

Acute appendicitis 

GS6 

1 

0.145 

Appendiceal abscess 

118 

5 

4.2 

Localized peritonitis 
Spreading or generalized 

87 1 

7 

8.1 

peritonitis 

103 

38 

36.9 


Appendiceal Abscess. — There were 118 patients with appendiceal ab- 
scess, 5 of whom died, moi'talit 3 ^ rate of 4.2 per cent. In this group, 
operation was performed immediate^ in 63 cases and was delajmd in 
55. All of the 5 deaths are included in the group of 55 in ivhieh opera- 
tion was delaj’^ed. The appendix was removed at the time of the first 
operation in 79 cases; and in 39 cases, the abscess was drained without 
an attempt to remove the appendix. Four of the deaths were in the 
latter group ; 1 dying of lobar pneumonia, and another djing of a pul- 
monarj^ embolus, both having had satisfactorj" courses liefore onset of 
the complication. The 3 remaining patients died of generalized perito- 
nitis. 

Localized Peritonitis . — There were 87 cases of localized peritonitis 
with 7 deaths, a mortalitj' rate of 8.1 per cent. Operation was performed 
immediately upon all of these patients, and the appendix removed in all 
cases except 1, the patient making an uneventful recovery in this one 
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mstance. Five of the deaths were due to generalized peritonitis, the 
otlier 2 dying of extensive bronehopnenmonia, tlie diagnosis being veri- 
fied by portable roentgenograms. 

Spreading or Generalized Peritonitis . — There were 103 patients in 
this group with 38 deaths, a mortality rate of 36.9 per cent. Opera- 
tion was deferred in 25 eases, and 8 of these patients died, the mortality 
rate for this "deferred group" being 32 per cent. Scvent 3 ^-eight pa- 
tients were operated upon immediatelj^, 30 of them dying, the mortalitj' 
rate being 38.5 per cent. Of the 103 cases, the appendix was removed 
in 84, drainage alone being instituted in 19. There were 13 deaths in 
tlie small group in which tlie appendix was not removed. This is ac- 
counted for, in part, by the fact that out of 7 patients who were mori- 
bund or nearly so at the time of operation, the appendix was not re- 
moved in 5 eases, drains being inserted in the right iliac fossa under 
local anesthesia and the operation requiring only a few minutes’ time. 

Of the 258 cases of ruptured appendicitis which recovered, 132, or 
51.2 per cent, had purgatives before admi.ssion. Jn the group of 50 
deaths, 68 per cent had purgatives. 


.ANAbY.SIS OP DEATHS 

At the time of operation, 38 out of tlie 50 of tiiose who died had an 
unmistakable generalized peritonitis. Seven of these patients, as was 
noted previousl.v, were moribund or nearlj' so. The anesthetist’s records 
show that 6 of the patients who died had operation under novoeaine 
anesthesia alone, and in 5 others, novoeaine was supplemented bj' nitrous 
oxide. Six had nitrous oxide alone, and 33 had gas induction and ether 
anesthesia. 

In 22 cases, the operation was completed in less than thirlj’ minutes, 
the seven patients u'ho were nearlj' moribund being included in this 
group. In the I’emaining 28 cases operation required fi'om thirty to 
one hundred minutes, with an average of fiftj'-fii’o minutes. This in- 
cludes the entire time that the patient was on the table, the anesthetic 
being discontinued as soon as the peritoneum was closed. 

The reasons for not operating on the 6 patients who were excluded 
are as follows: 

Two of the patients were moribund on admission, both e.xpiring about 
seven hours after they were admitted. One of them was a man sixty- 
five 3 'ears old. Two others lived four and one-half and six daj's after 
admission. One had been sick seven daj'S, the other three dajs, and 
both had generalized peritonitis. They showed signs of improvement 
with conservative treatment, but botii became suddenly woi-.se a few 
hours before death, quicklj’ became moribund, and both died with gen- 
eralized ])critonitis. 

The fifth patient was a twelve-yea r-old white girl who had been sick 
six days before admission, Iiaving had fe%'cr, cliills, but no abdominal 
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pain or other sjnnptoms suggesting appendicitis. On admission the ab- 
domen was soft, and there was no evidence of localized intraiieritoneal 
infection. She continued to have fever, and eight days after admission 
began again to have frequent chills. Careful study failed to reveal any 
cause for her fever. Twenty -four hours before death, which occurred on 
the sixteenth day, the abdomen became distended, and she developed un- 
mistakable evidence of generalized peritonitis. Autopsy revealed a gan- 
grenous perforated appendix, a rather early generalized peritonitis, 
septic thrombosis of the portal veins, and multiple liver abscesses. 

The sixth patient was a four-year-old boy who had hydrocephalus. 
Two craniotomies were performed, an ependymablastoma obstructing the 
iter being partially removed at the second operation. Following this, he 
remained comatose, and his condition grew graduallj' worse with high 
daily temperature elevations and, after several days, with marked ab- 
dominal distention and signs of general peritonitis without any evidence 
of localization. At autopsy a gangrenous appendix and generalized 
peritonitis were found. 

Autopsy was obtained in 37 cases and the following conditions were 


found ; 

Generalized peritonitis 35 cases 

Bronchopneumonia 17 cases 

Volvulus of ileum 4 cases 

Subdiaphragraatic abscess 4 cases 

Pylephlebitis and liver abscess 3 cases 

Streptococcus septicemia 4 cases 

Fecal fistula 1 case 


In the 13 cases in which autopsy was not obtained, 11 patients had 
unmistakable evidence of generalized peritonitis before death. In one 
of the other cases, the patient had extensive lobar pneumonia and died 
on the tenth postoperative day. The other patient died on the eighth 
day, probably of a pulmonary embolus. 

The 6 patients ivho were not operated upon were all found at autopsy 
to have generalized peritonitis. The single death in the series of cases 
in which the appendix was not ruptured was due to massive pulmonary 
collapse. 

The causes of death were ; 


Generalized peritonitis 52 patients 

Bronchopneumonia 2 patients 

Lobar pneumonia 1 patient 

Pulmonary embolus 1 patient 

■Massive pulmonary collapse 1 patient 


DISCUSSION 

A brief comparison of mortality rates in appendicitis recently re- 
ported by several other university hospitals is sliown in Table VI. 
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The average of these figures for eaeli group is given and a careful 
study shoM's that the mortality rates of each clinic vary little and are 
near the average figures for the entire group. There is basically little 
diffeicnce in the methods of treatment emjjloyed in these institutions. 
Pattison/ of tlie University of Iowa, found the mortality rate to be 
higher in the cases in whieli a light rectus incision was made than in 
those in which the McBurney incision Avas used, hut he stated that this 
is suggestive and not conclusive evidence of the relative value of the 
two incisions. In 1934, Reid" reported 409 cases of acute appendicitis 
operated upon at Cincinnati General Hospital between tlie years 1915 
and 1922, the right rectus incision being used routinely and the mor- 
tality rate being 9.8 per cent. In 1922, tlie McBurnej’^ incision ivas 
adopted and has been used exelusiA’cly from 1922 to 1934 in 1,626 

Table VI 


CojrpARisox or aiOKTALiTV Statistics in Univeksitv Hospitals 



■"university 

OP 

MINNESOTA 

(SPERLING, 

L.6) 

1932-19.34 

UNIVERSITY 

OP 

jriCHIQAN 
(COLLER AND 
POTTER) 

1931-1033 * 

UNIVERSITY 
OF 10\VA 
(PATTISON) 

1£)1D-1934 

VANDERBILT 

UNIVERSITY 

. 1925-1935 

AA’EB- 

AOE 

MOR- 

TALITY 


NO. OF 

MOR* 

NO. OF 

MOR- 

NO. OP 

MOR- 

NO. OF 

itOR- 



CASES 

TALITY 

CASES 

TALITY' 

CASES 

TALITY 

CASES 

TALITY' 


Simple acute 










appendicitis 

■HH 

0.99% 

213 

■Eiiga 

814 


eso 

0.15% 

0.49% 

Appendiceal 










abscess 

59 

0.7% 

35 

5.7% 

208 

8.0% 

118 

4.2% 

0.3% 

Local 










peritonitis 

21 

9.5% 

SS 

12.5% 

48 

4.2% 

87 

8.1% 

7.7% 

General 










peritonitis 

4(i 

43.4% 



81 

4.3.2% 

103 

30.9% 

41.2% 

Total 

230 

7.5% 

330 

4.1% 

1211 

5.2% 

994 

5.1% 

5.5% 


•Since this paper was sent to the publishers, a more complete g’roup of cases 
from the University of Minnesota by Sperling, I#., ami Myrick, J. C., has appeared 
in Surgery 1: 255, 1937. 


patients with acute appendicitis. The mortality rate for tliis period 
was 5.2 per cent. It seems possible that other changes in opcratii’c 
technic, as well as in the care of the jiatient preoperatively and post- 
operatirely, may have contributed largely to this reduction in mortal- 
ity rate. Keyes," in 1934, reported 1,859 cases of appendicitis in the 
Barnes and St. Louis Children’s Hospital Avith a mortality rate of 3.33 
per cent ; the riglit rectus incision had been used more frcfiuently in 
that clinic. In our series of cases, the moi'tality rate for those opeiafcd 
upon is 5.1 per cent ; the iMcBurney incision has been used infrciiuenliy 
except Avlierc drainage of an appendiceal aksecss is instituted. 
technical difficulties encountered in using the Battle-Kammerei incision 
arc not great if the incision is not A'ery long, if it is placed near the 
lateral boi'dcr of the rectus muscle, and if one exercises the propci care 
in packing off the surrounding loops of intestine before removing the 
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appendix. If local anesthesia is used, the appendix can be removed with 
greater ease through a McBurney incision. There is actually so little 
difference between these two incisions that the advantages of each are 
probably overemphasized, and the improvements in the care of the pa- 
tient, the importance of fluids and blood transfusions, and the wider 
choice of anesthetics are the factors wliich have lowered the mortality 
rate in the most recent series. 

Coller and Potter^ give an excellent discussion of the so-called “de- 
layed” treatment of patients with ruptured appendicitis. They ad- 
vocate delay of operation until the inflammatory process has become 
well walled off. In general, we feel that delay in operation is justified 
when there is no doubt that the appendix is ruptured and that the 
peritonitis is not spreading or that the patient’s general condition may 
be greatly improved by delay. If the patient is markedly dehydrated, 
everj'- attempt should be made to correct this before subjecting the 
patient to operation. The fact that the appendix is not ruptured in oc- 
casional cases in which a preoperative diagnosis of early ruptured ap- 
pendicitis with localized peritonitis is made, justifies immediate opera- 
tion on all of these patients. 

There is complete agreement as to the value of immediate operation 
in all cases of unruptured appendicitis, but a wide difference of opinion 
exists as regards the proper treatment of patients with eai’ly generalized 
peritonitis who have been sick from three to five days. Many surgeons 
advocate immediate removal of the appendix with drainage, and as many 
more counsel delay of operation until an abscess forms, usually from 
ten to fourteen days after onset. We believe that each of these patients 
must be considered individually and if delay of operation is decided 
upon, then fluids subcutaneously and morphia in sufficient amounts 
should be given, but we always reserve the right of intervening if the 
patient does not seem to respond to conservative measures. We have 
not infrequently seen patients who had had generalized peritonitis for 
three or four days show improvement after complete rest and fluids for 
several days, and then on the sixth, seventh, or eighth day of peritonitis 
again have increased fever, rapid pulse, and vomiting. With drainage 
at this point, many of these patients show immediate improvement. 

Drainage of the right iliac fossa and of the pelvis when the appendix 
is ruptured and free pus is present is deemed the wisest procedure in 
spite of the possibility of fecal fistula or intestinal obstruction later. 
These complications have been infrequent in this clinic. In an occa- 
sional patient with ruptured appendicitis the wound has been closed 
without drainage. 

The persistent catharsis by the patient and family, and, more impor- 
tant, the late liospitalization of patients with appendicitis are still the 
factors that more than any others should be corrected. The results of 
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laj- instruction are shown in Philadelphia, which has one of the lowest 
death rates of any city in the country and which has employed the best 
system of education of the laity.® 

SmiJlAKY 

1. A study of 1,000 consecutive iiatients in whom a diagnosis of acute 
apjiendicitis was made is presented. These patients were admitted to 
the Vanderbilt University Hospital between the years 1925 and 1935, 
inclusive. 

2. The mortality rate for the entire group is 5.1 per cent, 6 patients 
who were not operated upon being excluded. 

3. Of the 686 cases of unruptured acute appendicitis, there was 1 
death, a mortality rate of 0.145 per cent. 

4. Of the 308 eases of ruptured apiieudicitis in which operation was 
performed, there were 50 deaths, a mortality rate of 16.3 per cent. 

5. The mortality rate and ineidence of rniitured appendicitis are higli- 
est at the two extremes of life. 

6. In approximately 1 case in every 3, the appendix ivas ruptured 
at the time of admission. 

7. In more than half of the cases of ruptured appendicitis, the pa- 
tients had received catharsis before admission. 

8. Our own results agree closely with those recently reported by 
similar institutions. 

9. The importance of considering each case individually and reserv- 
ing the I’ight to intervene in those cases in which delay is at first decided 
upon, is emphasized. 

10. Instruction of tlie laity in the sjTuptoms of acute appendicitis and 
in the value of early operation in these cases offers tlie best chance for 
reduction of the present mortality rate. 
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FUNDAMENTAL PRINCIPLES IN THE TREATMENT OF 
DIABETIC GANGRENE. 

Saul S. Samuels, M.D., New York, N. Y. 

(From the CUnio for Peripheral Arterial Diseases and the Fourth Surgical Division, 
Bellevue Sospital, and the Department of Arterial Diseases, 

Stuyvesant Polyclinic HospitalJ 

P ROLONGATION of the life of the diabetic through the use of insulin 
has created an alarming increase in the occurrence of arteriosclerotic 
disease. Aside from the visceral manifestations of arteriosclerosis, such 
as coronary artery narrowing or thrombosis, the peripheral, arterial 
disturbances now seen so frequentlj'^ in diabetic patients are worthy of 
serious consideration and study. 

To avoid confusion, it is advisable to clarify the terminology of 
arteriosclerosis of the peripheral vessels, keeping in mind the under- 
lying pathologic changes involved. In general, it may be stated that 
from the clinical standpoint the term arteriosclerosis has replaced the 
less commonly used atherosclerosis and endarteritis. When the arterio- 
sclerotic process is combined with.an obliteration of the artei’ial lumen 
either by narrowing or by thrombosis, it is qualified by adding the 
adjective obliterans. In other words, one may speak of arteriosclerosis 
of the peripheral arteries minus interference with blood flow. When, 
however, evidence of obstructed flow is also present, the condition 
should rather be described as one of arteriosclerosis obliterans, which 
is the preferred modern designation. In this connection it is impor- 
tant to note that extensive calcification of ai-teriosclerotic arteries may 
be visible on roentgen examination with, however, no evidence of im- 
paired circulation resulting therefrom. This condition is properly 
described as arteriosclerosis with calcified arteries. When, however, 
there are also clinical signs or symptoms suggestive of impairment of 
the arterial onflow, the correct terminology is arteriosclerosis obliterans 
with calcification. If diabetes mellitus is also present, the proper 
designation is diabetic arteriosclerosis obliterans. With the appear- 
ance of gangrene, one speaks of either arteriosclerotic gangrene or 
diabetic arteriosclerotic gangrene. Since, however, almost every case 
of gangrene of the extremities in a diabetic is primarily of arterio- 
sclerotic origin, it is simpler to employ the widely used designation 
diabetic gangrene in everydaj' parlance. 

Another advantage in the use of the term arteriosclerosis obliterans 
is the clear distinction from the other important obliterating disease 
of the peripheral vessels, thromboangiitis obliterans. 
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lay instruction are shown in Philadelphia, which has one of the lowest 
death rates of any city in the cormtry and whieh has employed the best 
system of edueation of the laity.® 

smrMARY 

1. A study of 1,000 consecutive patients in whom a diagnosis of acute 
appendicitis was made is presented. These patients were admitted to 
the Vanderbilt Universit 3 '' Hospital between the j’^ears 1925 and 1935, 
inclusive. 

2. The mortalit}’- rate for the entire group is 5.1 per cent, 6 patients 
who were not operated upon being excluded. 

3. Of the 686 eases of unruptured acute appendicitis, there was 1 
death, a mortality rate of 0.145 per cent. 

4. Of the 308 eases of ruptured appendicitis in which operation was 
performed, there were 50 deaths, a mortalitj’^ rate of 16.3 per cent. 

5. The mortality rate and incidence of ruptured appendicitis arc high- 
est at the two extremes of life. 

6. In approximately 1 case in every 3, the appendix was ruptured 
at the time of admission. 

7. In more than half of the cases of nrptrrred appendicitis, the pa- 
tients had received catharsis before admission. 

S. Our own results agree closety with those recently reported by 
similar institutions. 

9. The importance of considering each case individually and reser\’- 
ing the right to intervene in those cases in which delay is at first decided 
upon, is emphasized. 

10. Instruction of the lait.v in lire sj'mjJtoms of acute appendicitis and 
in the value of early operation in these cases offers the best chance for 
reduction of the present mortality rate. 
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be remembered, however, that only too often, even with the best of 
care, a diabetic arteriosclerotic limb must be sacrificed for an appar- 
ently insignificant lesion. 

REST IN BED 

At the first sign of impending gangrene, complete rest is imperative, 
not only because of the removal of local trauma but because of the 
necessity of maintenance of the limb in the horizontal position. If the 
extremit}^ is held in the dependent position for even a short period of 
time, edema of the foot, and particularly of the involved area, soon 
appears. This causes greater pain and extension of the gangrenous 
process. Elevation of the foot is hai’mful since it causes further deple- 
tion of blood by the force of gravity. Hence, the horizontal position 
is preferable at all times. The natural physiologic advantages of com- 
plete rest are not to be neglected in the treatment of diabetic gangrene. 

If conservative treatment eventually proves successful, the patient 
must remain in bed niitil complete healing has been achieved. This 
may prove impractical from the economic standpoint but is certainly 
imperative from the therapeutic standpoint. 

SMOKING 

The vasoconstricting action of smoking has been thoroughly demon- 
strated clinically and experimentally. For this reason it is advisable 
to prohibit completely the use of tobacco in all forms of peripheral 
arterial disease. Poi’tunately, this is not so great a problem in diabetic 
gangi’ene as it is in thromboangiitis obliterans. In the latter group, 
excessive cigarette smoking is the rule, while in the former, smoking, 
if indulged in at all, is usually extremely light. 

local teeatjient op gangrene 

The object of the local treatment of gangrene in the diabetic is to 
prevent, as far as possible, the development of secondary infection in 
the gangrenous area with its ultimate extension into the adjacent tis- 
sues. Gangi-ene, per se, is not as serious as the accompanjdng infec- 
tion in diabetic subjects. Because of the menace of infection in diabetic 
gangrene, it is of the utmost importance that every precaution and 
care be taken in di'essing and handling the involved pai'ts. The crude 
practice of exposing a gangrenous foot under a cradle, with no dress- 
ing whatsoevei', inviting contamination from flies, dirt, bedding and 
what not, is to be heartily condemned. In no other surgical condition 
is such treatment tolerated. Why, then, in a diabetic, rvhose suscepti- 
bilit}' to infection is notorious? 

In the incipient cases of interdigital gangrene and infection, daily 
gentle irrigation with warm boric acid solution is beneficial. This may 
be followed by the local application of a mild antiseptic, such as mer- 
curochrome, and a protective covering of sterile gauze. If the infec- 
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CLASSIFICATION 

The onset of gangrene in the artex-iosclerotie extremitj’ may he pre- 
cipitated hy tlie gradual narrowing of the arterial channels or by 
sudden occlusion due to thrombosis. In tlie former group, the nar- 
rowing has usually progressed slowly enough oi-er a long period of 
time to allow for the spontaneous formation of collateral circulation, 
sjiarse though it is in arteriosclerosis,- whereas in the sudden occlusive 
tj pe, there is hardly any time for the establishment of collateral cir- 
culation. (Group II.) 

Kecoguizing the distinction between these two groups of arterio- 
sclerotic gangrene, the fundamental principles involved in the treat- 
ment will be more readily understood. Cases falling into Group I arc, 
in general, more amenable to conservative therapy and ultimate pres^ 
ervation of the limb because, as mentioned previously, there has been 
some attempt at the establishment of collateral circulation; Naturally, 
this is not cpiite as extensive or prolific as in the younger cases of 
thromboangiitis obliterans. The marked difference in formation of 
collateral circulation between the two conditions is well illustrated by 
arteriograpiiy. 

DEXTELOPJIENT OF GANGRENE 

It will be found that the most frequent point of origin of diabetic 
gangrene in Group I is a fissure in an interdigital space. This fissure 
is almost always caused by an infection of epidermophyton, which is 
so 25revalent today. For this reason, the liygiene and prophjdnxis of 
the diabetic foot must include serions consideration of ringworm infec- 
tion of the interdigital spaces. Absolute cleanliness of the feet with 
the daily application of a mild anti.scptic such as mercurochromo, 
metaphen, or weak iodine is imperative. The danger lies not so much 
in the ringworm itself as in the introduction of secondary, pyogenic 
invaders into the fissures and open lesions caused by the jirimary 
organisms. As soon as the secondary infection is established, the mis- 
chief is done. Local edema and infection soon cause small areas of 
superficial gangrene in tlie intcrdigital spaces. The pressure of the 
edema on the poorly nourished tissues cau.scs further extension of the 
gangrene, usually toward the base of the adjacent toes. Thus the 
existing diminished blood supply to these digits is shut off completely 
and within a .short time discoloration and gangrene arc obsei-ved. This 
is usually excruciatingly painful, although in some rare histancc.s, in 
hyposeu-sitive individuals, discomfort may be slight. It the collateral 
circulation in the extremity is maintained, the gangrenous process may 
be confined to one or more toes— if not, further extension to the darsiim 
of the foot will ensue. 

The proper management of diabetic gangrene in this earl.v stage is 
of the greatest importance if the extremity is to he conserved. It mu.sf 
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A continuous wet dressing may be of belp, or in some eases a daily 
foot batii of soap and water, with, of course, sterile precautions. In 
some instances careful dissection along the line of demarcation may 
be necessary. The choice of procedure will vary with each case and 
the judgment of the surgeon. 

After the gangrenous tissues have been removed, it will usually be 
found that the proximal ulcer is partially epithelized. This can be 
encouraged to proceed either by a wet dressing of boi’ic acid solution 
or by a bland ointment dressing such as boric acid. 

Another common point of origin of gangrene is a small fissure on 
the heel. Prevention of this condition is usually simple if the possi- 
bility of its development in all eases of deficient circulation is kept in 



Pig. 2 — Same case as shown in Fig. 1, healed except for residual ulcer of stump 

of left big toe. 

mind. Daily inunction of the feet ivith either olive oil or lanolin 
should be a routine procedure by the patient, and its importance 
should be constantly stressed. Special attention to the heels is 
desirable. 

Gangrene of the heel may also develop from constant pressure on 
the bedding while the patient is being treated for some other condi- 
tion. I have found that a voluminous dressing of soft absorbent cot- 
ton over the heels is superior to the customary “doughnut” or cotton 
I’ing in avoiding this undesirable complication. 

Once established, gangrene of the heel is difficult to control. How- 
ever, with meticulous care, very satisfactory results can often be ob- 
tained. The avoidance of secondary infection is particularly impor- 
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tion has become frankly purulent, the irrigation should be folloM'ed by 
a small wet dressing of boi-ie acid solution, which should be kept Avet. 
As the purulent secretion decreases in amount and the tissues appear 
relatively clean, the Avet dressing may be discontinued and a dry 
dressing or boric acid ointment maj' be applied. 

The technic of the dressing is important. The parts should be 
handled only Avith either sterile gloA'es or AAuth forceps. A real surgi- 
cal respect for the gangrenous tissues is imperatiA^e in the treatment 
of diabetic gangrene. 

Dusting pOAvders are not recommended because of their tendency to 
coA’er up and conceal pus, thus often causing extension of the infec- 
tion, eA'en if triA’ial, into the deeper tissues. 



Pig-. 1 , — Diabetic gangrene. Spontaneous amputation of toes. Gangrene of right hlg 
toe produced by burn of lamp and cradle. 

If one is fortunate enough to secure a definite localization of the 
gangrenous process AA’ith tlie establishment of a line of demarcation, 
one should not be too impatient and attempt a quick remoA-al of the 
dead tissue. I liaA-e seen a number of such attempts end in disaster. 
This is partieularlj^ true in the case of indiA’idiial toes. In one in- 
stance, seen recently, c.xcellent demarcation of a single toe had been 
established, but the attending physician attempted to liastcn mat tens 
bj' forciblj' tAA’istiug off the black toe AA’ith an artery clamp. The next 
day the iiatient complained of pain and SA\-elIing in the adjacent part 
of the foot and AA-ithin forty-eight liours there AA’as definite eA’idcncc 
of infection along the flexor tendon. In spite of radical incision and 
drainage, amputation of the leg had to be done. It is preferable to 
nlloAV sufficient time for .spontaneous separation of tlie dead parts. 
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of eases of diabetic gangrene. The importance of prevention in this 
disease has not been sufScientlj' stressed. 

In a case of established gangrene, efforts to aid in the development 
of additional collateral are necessarily handicapped, in contrast to the 
brilliant results obtainable in thromboangiitis obliterans. In the 
latter group, one deals with younger individuals with a remarkable 
tendency to the spontaneous development of collateral circulation. In 
the arteriosclerotic, the age is more advanced; spontaneous collateral 
is sparse and the reaction of stimulating agencies is weak. In addi- 
tion, the older arteriosclerotic usually has an associated cardiac or 
renal impairment, or both, which adds more therapeutic difSculties. 
For these reasons, it is imperative that in the treatment of diabetic 
gangrene one is constrained to limit his enthusiasm to simple and safe 
procedures only, avoiding the spectacular, dangerous and impractical 
methods of treatment advocated only too often. 

HEAT 

In dealing with gangrene one must not lose sight of the fact that 
the local condition is usually onl 3 ' a small part of the entire estremitjL 
Gangi'ene of one toe may be the result of a clot located in the ex- 
ternal iliac artery. It must also be remembered that ivhile one or 
more toes may be dying and cold, the remainder of the extremity is 
very much alive and capable of retaining and giving off a consider- 
able amount of heat. Preservation of the natural heat of the entire 
extremity is a simple procedure. It can readilj’ be attained bj’^ ivrap- 
ping the limb in toto from groin to toes in a soft, warmth-retaining 
covering such as cotton or lamb’s wool. 

The use of external heat in diabetic gangrene, such as is obtained 
from an incandescent lamp or other source, is objectionable from two 
very important angles. In the first place, the danger of burns from 
accidental contact with the lamp or other source of heat is notorious. 
Because of the frequent occurrence of these disastrous bums, the use 
of the cradle and lamp is condemned. The second objection to ex- 
ternal heat is the inability of the superficial tissues of the heated ex- 
tremity to respond properlj' to the i-aised temperature applied. In- 
creased heat requires a greater blood flow and an increased local 
metabolism of the superficial tissues. Neither of these is possible in 
these blood-starved extremities, resulting in considerable danger in 
the form of burns or of spreading gangrene, not to speak of the ex- 
cellent incubation provided for saprophytic organisms lying dormant 
in the gangrenous tissues. 

INTRA\T:N0US injections of hypertonic SALINE 

The immediate increase in peripheral pulse amplitude following the 
intravenous injection of hypertonic saline solution is easily demon- 
strated with the oscillometer. Instead of the 5 per cent solution ad- 
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taut ill this condition. Again, cleanliness is essential. Gentle irriga- 
tion of tlie part, even ivhen the gangrene is of minimal extent, sliould 
be a daily procedure. 

Warm boric acid solution is excellent for tlie purpose, or a solution 
of azochloramide (1 :3300) in saline may be preferred for its anti- 
septic action. Folloiving the irrigation, the tj’pe of dressing ivill de- 
pend upon the nature of the local process. If there is no gross pus 
formation, boric acid ointment will be adecpiate. If there is consid- 
erable infection along with the gangrene, a wet dressing is preferable, 
using a solution of eitlier boric acid or of azochloramide in saline. 
If the process becomes localized and under control, persistence in the 
daily dressing and a maximum of patience will usually 3 'ield gratify- 
ing results. While the heel lesions are as a rule extremel.y painful, 
much comfort can be obtained from a careful, comfortable dressing, 
properly- applied. 

Trauma is notorious as the cause of manj" cases of diabetic gan- 
grene. Here again prevention is the important feature. Ever^- hnown 
diabetic with deficient circulation should be warned, threatened, or 
even frightened in regard to the dangei' of home surgery such as cut- 
ting corns, calluses, or ingrown nails. Even the ordinar.v practice 
of trimming toenails sliould not be left in the hands of ignorant pa- 
tients. The phj'sician should not consider it beneath his dignitj' to 
■jDroperlj’’ perform this minor procedure for an.v patient with diabetes 
and arteriosclerosis. 

Quite often it is not the patient who is to blame for an ill-advised 
ingi'owu toenail operation with its disastrous consequences. The 
physician is often at fault. Careful examination of the peripheral 
arterial circulation in a diabetic before undertaking any operative 
procedure on the extremity is absolutely imperative. The simple test 
for plantar ischemia^ which I have described will readil.y disclose any 
deficiency in the arterial circulation of the lower extremities. 

COLLATERAD CIBCUnATION 

Aside from the influence of infection, the progress and ultimate e.x- 
tent of the gangrenous process will depend primarily upon the ade- 
quacy of the collateral circulation that has either previously been 
established or is in the process of formatiou during treatment. Natu- 
rall.v, the extent of the existing collateral is of considerable conse- 
quence. For this reason, the intensive treatment of diabetic arterio- 
sclerosis before the onset of gangrene should be carried out with 
much greater energy tlian is the present practice. Eoutine e.xamina- 
tion of the arterial circulation should be considered .iust as important 
as urine and blood sugar tests in the diabetic adult. The immediate 
institution oi treatment directed to the .stimulation of collateral cir- 
culation in such eases will, I feel sure, ultimately reduce the number 
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As mentioned previously, diabetic gangrene may limit itself to one 
or more toes, or to a restiucted area of the heel or dorsum of tbe foot. 
In such cases, spontaneous separation of the gangrenous parts can 
occur with subsequent healing of the resultant ulcer. Unfortunately, 
however, this does not occur with as great frequency as in thrombo- 
angiitis obliterans, where this is the rule rather than the exception. 
When, in diabetic gangrene, the gangrenous process continues to 
spread to important parts of the foot or involves the entire foot, en 
masse, amputation must be performed. In this progressive type of 
ease, the pain is practically uncontrollable because of the compara- 
tively large areas of tissue involved in the mortifying process. 
Peripheral nerve section will not influence this type of pain. Further- 
more, operative incisions in the leg are not entirely without danger in 
diabetic gangrene. Where the gangrene is limited to one or more 
toes, the pain is negligible and usually subsides completely as soon as 
the line of demarcation is established. 

Infection . — This is by far the commonest indication for amputation 
in diabetic gangrene. 

The situation here is again quite different from that in thrombo- 
angiitis obliterans. In the latter, gross infection of the gangrenous 
parts is entirely harmless and rarelj’’ extends into the adjacent healthy 
tissues. In the diabetic arteriosclerotic, however, a limb with a mini- 
mum amount of gangrene must often be sacrificed because of uncon- 
trollable infection. 

Even in eases with so-called dry gangrene of a single toe it is im- 
portant to take all precautions in the prevention of infection. Daily 
irrigation of such parts with warm boric acid solution, as described 
previously, followed by the application of a mild antiseptic such as 
picric acid or mercuroehrorae particularly along the line of demarca- 
tion, is necessary. A sterile diy gauze dressing is imperative. Some- 
times, in spite of all precautions, a dry gangrene of the toe changes 
with alarming rapidity into a rapidly spreading infection of the foot 
and leg. A very common route of infection is into the plantar tissues 
and along the tendons or fascial spaces. Thei’e may be no immediate 
rise of temperature to herald the approach of this infection ,- pain may 
not be increased. The only evidence of such extension may be exquisite 
tenderness at the base of the gangrenous toe, along the line of the 
tendon. In the more advanced cases, gentle pressure at this point 
will cause the extrusion of a drop of thick pus from the proximal part 
of the line of demarcation. Careful judgment is essential at this time 
if the limb is to be conserved. If convinced of the presence of pus 
in the plantar tissues, immediate incision and drainage are in order. 
This roust be done under general anesthesia and the incision should 
be planned very carefully to avoid opening uninfected tendons or 
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voeated in thromboangiitis obliterans, I have used weaker solutions 
(2 per cent and 3 per cent) in the treatment of diabetic gangrene and 
believe that thej' liave definitelj'’ contributed to the successful outcome 
of many cases.^ An additional advantage in the use of hypertonic 
saline solution in diabetic gangrene is its tendency to lessen the blood 
sugar, as observed by Glass and Beiless (1930)3 j,nd Thompson and 
McQuarrie (1934).'* 

If there are no contraindications, such as a poor myocardium, 
severe nephritis, or hj’pertension, saline injections maj’ be given three 
times a week. In younger patients 300 e.c. of 3 per cent sodium 
chloride solution suffices, while in older individuals (over 60) 200 c.c. 
of 2 per cent saline solution will, in most cases, produce an increase 
in peripheral pulse amplitude, with consequent stimulation of col- 
lateral circulation. 

mechanicaij apparatus 

The nse of mechanical aids to improve collateral circulation in arterio- 
sclerotic extremities is attended with considerable danger, particularly 
in the presence of infection. For this reason the employment of suc- 
tion and pressure, venous compression, and other forms of mechani- 
cal thei’apj’- is not recommended in diabetic gangrene. The results re- 
ported by others, as well as my own observations, do not as yet war- 
rant the routine use of these mechanical aids in this form of arterial 
disease. If the suction pressure boot could be so constructed as to 
affect the entire extremity as high as the pelvis, instead of the lower 
portion onlj-, some theoretical benefit might be obtained. In their 
present foi'm, it is questionable whether more than compression and 
distention of the superficial veins is obtained with the various suction 
pressure apparatuses now available. The harmful effect of the exercise 
of intermittent venous compression alone is obvious in infected dia- 
betic gangrene. 


SYJIPATHECTOMY and GAXnUONECTOMY 

The organic basis of the rigid arterial walls characteristic of arterio- 
sclerotic gangrene and the known spar.se collateral cirevdation in this 
condition preclude the possibility of any benefit from operative inter- 
ruption of the sympathetic pathwnj's in this malady. I believe this 
opinion is now generally shared by experienced workers in peripheral 
arterial diseases. 

INDICATTOXS FOR AJtPUTATIOX 

The two chief indications for amputation in diabetic gangrene are 
(1) uncontrollable spread of gangrene of such extent as to destroy 
the weight-bearing part of the foot and (2) spreading infection (hat 
cannot be controlled by incision and drainage or other surgical 


measures. 
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As mentioned iireAdoiislj', diabetic gangrene maj’’ limit itself to one 
or more toes, or to a restricted area of the beel or dorsum of tbe foot. 
In sucli cases, spontaneous separation of tbe gangrenous parts can 
occur with subsequent healing of tbe I'esultant ulcer. Unfortunately, 
lioweTcr, tbis does not occur with as great frequency as in thrombo- 
angiitis obliterans, where this is the rule rather than the exception. 
When, in diabetic gangrene, the gangrenous process continues to 
spread to important parts of the foot or involves the entire foot, en 
masse, amputation must be performed. In this progressive type of 
case, tbe pain is practically uncontrollable because of the compara- 
tivelj’^ large areas of tissue involved in the mortifying process. 
Peripheral nerve section will not influence this type of pain. Further- 
more, operative incisions in tlie leg are not entirely without danger in 
diabetic gangrene. Where the gangrene is limited to one or more 
toes, the pain is negligible and usually subsides completehv as soon as 
the line of demarcation is established. 

Infection . — This is by far the commonest indication for amputation 
in diabetic gangrene. 

The situation here is again quite different from that in thrombo- 
angiitis obliterans. In the latter, gross infection of the gangrenous 
parts is entirelj’’ harmless and rarely extends into the adjacent healthy 
tissues. In tlie diabetic arteriosclerotic, Ijowever, a limb ndth a mini- 
mum amount of gangrene must often be saei’ifieed because of uncon- 
trollable infection. 

Even in eases with so-called dry gangi-ene of a single toe it is im- 
portant to take all precautions in the prei^ention of infection. Daily 
irrigation of such parts with warm boric acid solution, as described 
previously, followed by the application of a mild antiseptic such as 
picric acid or mereurochrome particularly along the line of demarca- 
tion, is necessary. A sterile dry gauze dressing is imperative. Some- 
times, in spite of all precautions, a dry gangrene of the toe changes 
with alarming rapidity into a rapidly spreading infection of the foot 
and leg. A very common route of infection is into the plantar tissues 
and along the tendons or fascial spaces. Thera may be no immediate 
rise of temperature to herald the approach of this infection ; pain may 
not be increased. The only evidence of such extension maj" be exquisite 
tenderness at the base of the gangrenous toe, along the line of the 
tendon. In the more advanced cases, gentle pressure at this point 
will cause the extrusion of a drop of thick pus from the proximal part 
of the line of demarcation. Careful judgment is essential at this time 
if the limb is to be conserved. If convinced of tlie presence of pus 
in the plantar tissues, immediate incision and drainage are in order. 
This must be done under general anesthesia and the incision should 
bo planned very carefully to avoid opening uninfected tendons or 
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fascial spaces. Incision, as a rule, slionkl be made m a longitudinal 
direction, starting at the base of the toe. The involved area sliould 
be packed wide open and wet dressings applied. 

If the eollatei'al circulation is adequate, such incision and drainage 
may be successful ; if not, gangrene of the incised tissues will usually 
follow. 

Unfortunately, in most of these cases, the plantar infection burrows 
deeper and may even ascend along the tendons into the leg. At this 
time the diabetes usually runs wild. The blood sugar rises and the 
uiunarj’^ sugar increases in spite of heroic increases in insulin dosage. 
In most of the cases, insulin appears to have no effect. I believe that 
in diabetic gangrene a progressively higher insulin requirement is a 
better indication of spreading infection than a rise in temperature. 

If the infection subsides and remains localized with incision and 
drainage or wet dressings alone, conservative measures aimed at 
demarcation and I’emoval of the gangrenous parts maj' be continued. 
If, however, the infection cannot be cheeked, even in the presence of 
minimal gangrene, immediate amputation of the limb is justified. 

TECHNIC OP AMPUTATION 

It seems logical to assume that any case of diabetic gangrene severe 
enough to require ablation of the extremity should be subjected to 
that type of operation which has been proved to be safest and sim- 
plest. I have had the most gratifying i-esults with simple circular no- 
flap amputation through the lower third of the thigh. The experience 
of McKittriek and Koot,® Eliason and Wright,® Kuhns and Wilson’ 
bears out this opinion. Plastic operations of various types are objec- 
tionable here because of the damaged circulation of the extremity and 
the presence of diabetes. I favor general anesthesia, particularly 
cyclopropane, because of the stimulating effect of the greater per- 
centage of oxygen that can be given with this gas. 

Thorough preoperative cleansing of the skin at the site of incision 
is carried out by brisk application of benzine followed by alcohol. 
Iodine is next applied in the usual manner. No tourniquet is used. A 
circular incision witli an ordinary scalpel is made about two inches 
above the upper border of the patella. This scalpel is now discarded 
and a fresh one is used for the deeper tissues. Fascia, muscles, and 
other soft parts are severed in one plane with precise strokes, avoiding 
unnecessary trauma as by violent sponging or hacking strokes. All 
bleeding ve.ssels ai-e eiamped at once. At this low level of ampiiln- 
tion, the po))liteal rntiier than the femora! artery is encountered in 
the deep medial portion of tlie thigh, rather cIo.se to the femur. If 
the pulsation of the artery can be felt, it and tlic aceompanying ^ein 
are doubly caught and severed between the clumps. Quite often the 
pulsation cannot be felt because of calcification or thrombosis or both. 
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In such a case a hard cord can be palpated, whieh should be clamped 
and cut along with the aceompanjdng vein. Having severed all soft 
parts down to the bone, it is imperative that all bleeding points be 




Fig^. 4. — ^Diabetic gangrene. Amputation stump eight days after operation. Primary 

union. 

properly secured before sawing, to avoid later unnecessary trauma in- 
cident to hunting for hidden bleeders. A warm saline towel is now 
spread over the proximal tissues and these are retracted back along 
the femur by gentle pressure until about two inches of bone is ex- 
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fascial spaces. Incision, as a rule, should he made in a longitudinal 
direction, stalling at the base of the toe. The invoh'ed area sliould 
be packed wide open and wet dressings applied. 

If the collateral circulation is adequate, such incision and drainage 
may be successful ; if not, gangrene of the incised tissues will usuallv 
follow. 

Unfortunately, in most of these cases, the plantar infection burrows 
deeper and may even ascend along the tendons into the leg. At this 
time the diabetes usually runs wild. The blood sugar rises and the 
urinary sugar increases in spite of heroic increases in insulin dosage. 
In most of the cases, insulin appears to hai'e no effect. I believe that 
in diabetic gangrene a iirogressively higher insulin requirement is a 
better indication of spreading i)ifeetion than a rise in temperature. 

If the infection subsides and remains localized with incision and 
di'ainage or wet dressings alone, conservative measures aimed at 
demarcation and removal of the gangrenous parts may be continued. 
If, however, the infection eaainot be checked, even in the pre.senee of 
minimal gangrene, immediate anqmtation of the limb is justified. 

TECHNIC OP xVlIPUTATION 

It seems logical to assume that any ease of diabetic gnngi’ene severe 
enougii to require ablation of the extremitj^ should be subjected to 
that type of operation which has been proved to be safest and sim- 
plest. I have had the most gratifying results with simple cii’cular no- 
flap amputation through the lower third of the thigli. The experience 
of MeKittrick and Root," Eiiason and Wright,® Kulins and Wilson’ 
bears out this opinion. Plastic operations of various types are objec- 
tionable here because of the damaged circulation of the extremity and 
the presence of diabetes. I favor general anesthesia, particularly 
cyclopropane, because of the stimulating effect of the greater per- 
centage of oxygen that can be given with this gas. 

Thorough preoperative cleansing of the skin at the site of incision 
is carried out by brisk application of benzine followed by alcohol. 
Iodine is next applied in the usual manner. No tonniiquet is used. A 
circular incision with an ordinary scalpel is made about two iiiehe.s 
above the upper border of the patella. This scalpel i.s now discarded 
and a fresh one is used for the deeper tissues. Pa.scia, muscle.s, and 
other soft parts are severed in one plane with precise strokes, avoiding 
unnecessary trauma ns by violent sponging or hacking sfrolce.s. AH 
bleeding vc.ssels are idarnped at once. At tlii.s low level of amputa- 
tion. the popliteal rntiier than the femoral artery i.s encountered in 
the deep medial portion of the thigh, rather dose to the femur. If 
the pulsation of the artery can be felt, it and the accompanying vein 
are doubly canglit and severed between the damps. Quite often the 
pulsation cannot be felt beean.se of calcification or thrombosis oi both. 
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saiT only in dehydrated patients or in those Avhose general preopera- 
tive care has been neglected for a long time. The average, well- 
treated diabetic needs no special preparation either before or after 
the operation. 

SUMMARY 

Arteriosclerosis obliterans pins diabetes is a serious condition re- 
cpiiring intensive treatment as soon as the diagnosis is made. 

Prevention of diabetic gangrene is possible if the diagnosis of de- 
ficient circulation is made in its incipient stages and proper treatment 
instituted at once. 

Conservative treatment of diabetic gangrene is often successful pro- 
viding meticulous care is given to the local condition, with due re- 
gard for asepsis and antisepsis. Particular attention should be given 
ringworm infection of the interdigital spaces in diabetes. 

Uncontrollable infection or massive, nondemarcating gangrene jus- 
tifies amputation in diabetic gangrene. 

Simple, circular amputation through the lower third of the thigh, 
with tight closure of the stump and no drainage, is the operation of 
choice. 


REFERENCES 

1. Samuels, S. S.: The Early Diagnosis of Thromboangiitis Obliterans: A New, 

Diagnostic Sign, J. A. M. A. 92; 1571, 1929. 

2. Samuels, S. S. : The Diagnosis and Treatment of Diseases of the Peripheral 

Arteries, New York and London, 1936, Oxford University Press. 

3. Glass, J., and Beiless, I.; Chlorhaushalt und Kohlenlxydratstoffwechsel. Einfluss 

hj>pertonischer Kochsalzlosung auf den Blutzucker bei Diabetes, Ztschr. f. d. 
ges. exper. Med. 73; 801, 1930. 

4. Thompson, W. H., and McQuarrie, 1.: Effects of Various Salts on Carbohydrate 

Metabolism and Blood Pressure in Diabetic Children, Proc. Soc. Exper. Biol. 
& Med. 31: 907, 1934. 

5. McKittrick, L. S., and Boot, H. F.; Diabetic Surgery, Philadelphia, 1928, 

Lea & Febiger. 

6. Eliason, E. L., and Wright, V. W. ; Diabetic and Arteriosclerotic Gangrene of the 

Lower Extremities, Surg., Gynec. & Obst. 42: 753, 1926. 

7. Euhns, J., and Wilson, P. D.; Alajor Amputations: Analysis and Study of End- 

Results in Four Hiundred and Twenty Cases, Arch. Surg. 16: 887, 1928. 



236 


SURGERY 


posed. The periosteum of the femur is now cut with a sharp scalpel 
and scraped distally. The femur is sawed tlunugh at this level (about 
two inches above the line of incision). Frequent changes of towels 
are essential to maintain a clean operative field at all times. 

After proper division of the femui*, the soft parts, after removal of 
all artery clamps and tying of the vessels, should come together with no 
tension whatsoever over the end of the hone. The muscles are ap- 
proximated (anteroposterior) with plain catgut sutiu’es. The fascia is 
closed wdth plain catgut and the skin edges approximated very care- 
fully with silkworm-gut. No drainage is necessary. 

A light di’essing is applied to the stump and held in place by ad- 
hesive tape. There is no advantage in the use of bullqv dressings or 
clumsy protective devices, such as wood slats or other trimmings. 
Postoper’ative eleA'ation of the stump on a pillow is advisable for a 
few daj's. 

As a rule the temperature falls below 100° F. on the thii’d day. If 
so, tlie patient may be out of bed from that thue on, a distinct ad- 
vantage in eldeidi" patients, partieularty diabetics. If the stump re- 
mains clean, sutures may be removed on the sixth or seventh day and 
the patient may be discharged fi-om the hospital on the eighth day. 
Ten days is about the average diu-ation of hospital stay, if primary 
union has been attained. 

If there is evidence of infection in the stump, which is usually 
superficial, onlj- one or two skin sutures need be removed and a wei 
dressing applied for a few days. Subsequent healing is usually un- 
eventful. 

The advantages of this type of operation over the older metlioils of 
leaving stumps wide open or inserting drains are so obvious as to re- 
quire no comment. 

Statistical studies of a series of these cases will be publislied in a 
subsequent communication. 


CONTROI, OP DIABETES 

During the period of conservative treatment of diabetic gangrene it 
is necessary to keep tlie patient reasonably sugar free by the usual 
methods. The administration of insulin according to frequent exami- 
nations of urine during the day is the preferable plan where prac- 
ticable. It is not necessary to try to maintain the blood .sugar and 
urine absolutely normal throughout the clay and night in these pa- 
tients, wlio are mostly elderly, but gross carelessness on the part of 
attendants (if the patient is treated at home) should not be per- 
mitted. As mentioned previously, the onset of infection in (he foo 
will call for increasingly larger doses of insulin. 

The pre- and postoperative intravenous administration of large 
nmount.s of fluid and glucose with .sufficient insulin coverage is neces- 
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“In both cases we found a chronic inflammation. If one looks at the microscopic 
sections, one sees an infiltration of round cells in normal thyroid tissue which is more 
or less destroyed by these round cells. The microscopic picture gives no indication 
of how hard the tumor is. One would expect to find fibrous tissue. However, the 
predominant finding is round cells. The tissue appears much harder before operation. 
This must be explained by the numerous dense adhesions to the surrounding struc- 
tures, especially to the blood vessels, nerves, and trachea. All these adhesions are 
as dense as leather. They are extremely vascular. One does not make any progress 
in attempting to loosen the tumor. The great vessels appear to be encased in 
scar tissue. One can cut them through above and below the tumor, but it is im- 
possible to separate them from the tumor mass. The recurrent laryngeal nerves are 
embedded in scar tissue and can scarcely be identified. The trachea is so softened 
that one can imagine it to be already perforated. Even the most malignant tumor 
is easier to separate than this tissue which is caused by chronic inflammation.” 

Since Riedel’s description of the condition, many cases of this type 
of thyroiditis have been reported under a wide variety of names, such 
as primary eaneeriform inflammation of the thj'roid (Tailhefer), pri- 
mary chronic inflammation of the thyroid (Beny), la thyroidite 
lignense (Delore and Alamartine), benign granuloma of the thyroid 
(Ewing), lymphadenoid goiter (Williamson and Pearse), and later on 
simply Riedel’s struma. 

In 1912, Hashimoto^ described four cases in which the subjective 
symptoms were similar to those reported by Riedel, but in which the 
thyroid tissue was virtually replaced by Ij’-mphoid tissue. He called 
this condition struma lymphomatosa and described differences between 
this and Riedel’s struma. He said in part: 

“If we summarize the present clinical observations, we had four patients, all 
female, all beyond forty years of age, not living in a goitre district and with a 
family history negative for goitre. . . . They had never been seriously ill, and were 
without any of the serious infectious diseases frequently followed by disease of the 
thyroid, especially strumitis. Lues and tuberculosis were excluded clinically. The 
thyroid enlargement was discovered incidentally in all cases. 

“We found a not very rapid enlargement of the thyroid, with good general 
health. . . , Both lobes were involved in all cases. . . . Severe symptoms of pressure 
such as dyspnoea and aphonia liave never been present. Only in one case, a slight 
hoarseness appeared before operation combined with incomplete closure of the vocal 
cords, which can be explained by unsatisfactory function of the arytenoid muscle. 
Not a trace of inflammation of the thyroid could be found. The mass was freely 
movable but the consistency was usually so firm that one would think of malignancy 
or Riedel’s strumitis. There was neither regional nor generalized lymphadenopathy. 
No other visccr.al abnormality was found. 

“The operative findings did not demonstrate much adherence to adjacent struc- 
tures, as in cases of Riedel’s goitre, which is accentuated by this author (Riedel?). 
Postoperative hoarseness was present in all cases, although slight in amount. In 
the postoperative course, an edema of the entire body is said to liave occurred, dis- 
appearing after the internal administration of thj-roid. Special attention must be 
called to the fact that all those cases required a long convalescence before complete 
recovery, although the usual cases of benign goitre had a postoperative course without 
complications. 
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\7AEIOUS forms of chronic tlyroiditis have long been known to 
r surgeons and pathologists, and certain types, in which a specific 
etiologie background can be demonstrated, although suflScientlj’ rare 
to arouse intez’est when observed, have ceased to excite more than 
passing comment. Among these, tuberculous, syphilitic, and parasitic 
thyroiditis may be mentioned. In certain other tj^pes the cause re- 
mains undetermined, and although these have been recognized for over 
forty years as being distinct from the above group, they are still the 
subject of lively controversy and their status in the nosology of thyroid 
disease remains to be established. 

As far back as 1868, Semple^ reported a case of “fibroid enlarge- 
ment of the thyroid bod}'” in a woman fifty years of age. The patho- 
logic description of the autopsy specimen closely i-esembles that of 
what is today termed Biedel's struma, but the picture is complicated 
by the fact that the patient ultimatel}' died of pulmonary tuberculosis. 

In 1885, Bowlby- described the case of a woman aged forty-two 3 ’ears 
who died, after a belated operation, of obstructive symptoms from an 
extensive fibrosis of the thyroid which, in the three years of its known 
existence, had involved the surrounding structures of the neck and 
even of the mediastinum but which showed no evidence of remote 
metastases. In spite of the fact that the tissue looked perfectl.v benign 
microscopically and consisted only of dense fibrous tissue, Bowlb}' felt 
that its extensive involvement of the surrounding structures was evi- 
dence of malignancy, and he tentatively reported it as an infiltrating 
fibroma or sarcoma of the thyroid. 

Eleven years later RiedeE described a ease of chronic thyroiditis in 
a man aged fort 3 '-two years, which he had preoperatively mi.stnkeii 
for a carcinoma, and in which he had been agreeably suipriscd to sec 
his patient recover after resection of a small fragment. Microscopi- 
call}', the picture was one of chronic inflammation with extensive 
fibrosis and he called the condition Eisenharte strumitis or iron-hard 
strumitis, and subsequently reported a number of similar cases. One 
of these, in a child four yeai-s of age, is the youngest case on record. 
His first I’eport included two case.s and he summarized the findings as 
follows : 


deceived for pubifeatfon, March 13, 1537. 
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In analyzing these cases lie did not find a marked difference in age 
incidence, the average for Riedel's disease being 42.8 years and for 
Hashimoto’s struma, 47.6 years. His youngest case of tlie latter was 
a woman aged twentj’^-six. In Riedel’s struma the sex distribution 
was 32 per cent males and 68 per cent females, while in Hashimoto s 
struma the proportion was 96 per cent females to 4 per cent males, 
the latter representing the single case reported by Meeker (vide supra) . 



Pip. 1. — Photograph of the gross specimen after formalin fixation. 


Various other observers, in analyzing collected eases, report a 
slightly higher age incidence in Hashimoto’s struma, namely, 52.4 
years (Graham^-), 53.0 years (GilchrisG®), and 55.5 years (Clute, 
Eckerson, and Warren^'*), ivhile in Riedel’s struma the general average 
is 40.9 years. 

The duration of sj^mptoms at the time of first observation is, if any- 
thing, slightly longer in Hashimoto’s struma than in Riedel’s disease. 
The average duration in the former is twenty-five months and in the 
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"The chief (histologic) ftndiiigs in all cases were: 

"1. Formation of numerous lymphatic follicles. 

"2. Striking change.s in the epithelial tissue of the acini (atrophy) of the thy- 
roid and their contents (absence of colloid). 

"3. Extensive proliferation of connective tissue, and diffuse round cell infiltra- 
tion (Ijnaphocytes and plasma cells)." 

Williamson and Pearse,® in 1929, expressed the opinion that the con- 
dition represents a pathologic Tariant of a normal function of the 
thjn’oid, namely, the elaboration of tvhat thej' term a ljunphogenie 
secretion. On the basis of MeCarrison 's®' ' work on vitamin A de- 
ficiency in albino rats and his experimental production of a picture 
closel}’' simulating human tymphadenoid goiter bj' means of an iodine- 
containing but vitamin-deficient diet, they postulated that this might 
play a part in the human disease but offered no supporting evidence. 
They contended that there is a close relationship between Kiedel’s 
struma and Hashimoto’s sti’uma. 

That this is an untenable mew is pointed out b)’ Joll® and Graliam 
and McCullagh® for the following reasons: 

1. Hashimoto's struma is confined almost entirely to women over 
the age of forty-five j’ears, while Riedel’s disease usually occurs in 
adults, but may appear at any age, and men are nearly as often af- 
fected as women. 

2. Regardless of operative treatment, patients with lymphadcnoid 
goiter tend to develop myxedema, frecpiently preoperat^velJ^ Riedel 's 
disease, even after e.xtensive resection, rarel 3 ' leads to defecti\’e function. 

3. Lj'mphadenoid goiter is a diffuse condition from the outset, and 
no part of the gland escapes. Localization to a lobe or part of a lobe 
is common in Riedel’s struma. 

4. Widespread formation of delicate connective tissue is character- 
istic of the late stages of lymphadcnoid goiter, while dense fibrosi.s, 
comparable to sear tissue or keloid formation, is found even in tlie 
earlier stages of Riedel’s disease. 

In regard to incidence, only one case which might he taken for 
Hashimoto’s struma has ever been reported in a man. However, al- 
though this case is frequently quoted in (he Uteratuve as one of 
Hashimoto’s struma, it was reported by Louise H. Meeker liei’sclf, with 
the cori-oboration of Ewing, as one of Riedel’s struma, and judging 
from her deseription and the ten plates indudod with the arficle, 
her diagnosis seems fully justified; and this leaves the reporfed cases 
of hvmphadenoid goiter confined exclusively to women. In a very 
eomprehensivc study published in Deecnibcr, 1935, ,1. G. Lee" was able 
to collect from tlie literature only twenty-six eases of Hashimoto's 
struma, including his own three cases, and ninety cases of Riedel k 
-stninin including nine of his own. 
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Fig. 2. — Photomicrographs from various portions of the gland, showing generalized lymphocytic infiltration and well-developed germinal 

centers. (X200) 
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latter is eighteen months (average from Gilchrist’s and J. G. Lee’s 
reports), which militates against the view that Eiedel’s disease is a 
late stage of Ij’mphadenoid goiter. 

Although no specific figures are aA'ailable, the occurrence of preop- 
erative myxedema is not reported in any of the cases of Eiedel’s 
disease that have been encountered in the litei'ature, while this is a 
common event in Hashimoto’s struma. Postoperative myxedema has 
occurred in 40 per cent of the cases of lymphadenoid goiter, and in 
20 to 25 per cent of cases of Riedel’s disease. The tendenc.v of struma 
lymphomatosa to develop myxedema is strongly emphasized by Hertz- 
ler,i“ and eight of the nine eases reported by Clute, Eekerson, and 
WarreiP'* developed myxedema, while the ninth was lost sight of and 
her later course could not be followed. 

In every case of Hashimoto’s struma the entire gland has been in- 
volved, while in Riedel’s struma 30 per cent of J. G. Lee’s series, and 
49 per cent of Gilchrist’s series showed onlj' unilateral involvement. 
Furthermore, no ease of Hashimoto’s struma has been reported in 
which there was involvement of the perithyroid tissues, while 7S per 
cent of Gilchrist’s seides and 80 per cent of J. G. Lee’s series of 
Riedel's disease showed cervical adhesions at operation. 

The etiologj’ of both conditions remains obscure. The records of the 
majoi’itj^ of the reported cases ai’e incomplete, hut where it is included, 
a history of some previous infectious disease or the finding of focal 
infection is quite common in Eiedel’s struma. Clute and Lahey^® in 
1932 included Riedel ’s .struma in their group of chronic thyroiditi.s 
either primary in the gland or secondary to general infection hut did 
not mention Hashimoto’s struma. In a later paper, Clute,' Eekerson, 
and Warren noted a possible infectious factor in several of their nine 
eases of Hashimoto’s struma. 

The suggestion of dietary deficiency offered by Williamson and 
Pearse® has already been mentioned ; and Gralunn and SrcCulIngh,'’ 
in addition to infectious diseases and focal infections, consider the 
factor of antecedent hyperthyroidism as a possible predisposing cause. 
They point out that although evidenee of this cannot always ho demon- 
strated, it is recognized that well-advanced myxedema is not infre- 
quently seen in which there is no history of previous to.xieity and yel 
the pathologic picture is that of a hurned-out, toxic goiter. They con- 
sider it premature, therefore, to rule out hyperthyroidism as a pre- 
cursor of sti-uma lymphomatosa. with a possible direct relalionship. 

It becomes evident, therefore, that a careful analysis of a large series 
of cases in which complete data are available will be necessary if tiic 
status of these two diseases of the thyroid is to he established. A 
survey of the available literature through the end of ]9.'1G adds fifteen 
cases of Hashimoto's struma to the fweut.v-si.x collected by J. G. Lee, 
making a total of forty-one case.s. In most of these, however, insufii- 
cieiit detail is presented to allow a comprehensive analysis. 
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ritability, there was a dull occipital headache, and she began to notice an occasional 
swelling of the hands and of the infraorbital region, and this was accompanied by 
mild tingling and numbness of the hands. At the same time her skin began to 
become noticeably dry. There was mild anorexia and constipation, but no loss of 
weight, and the patient noticed that she felt cold all the time. She had never noted 
excessive perspiration at any time, and the only symptom referable to her heart 
was a mild palpitation on moderate exertion. Obstructive symptoms were absent. 
For about a year previous to admission the patient had been under the care of her 
family physician, who had been treating her with Lugol's solution, but no B.M.E. 
determination had been made. She was able to carry on her work until a week be- 
fore admission but then retired to bed and was sent to the hospital by her physician. 

Past History; The patient had the usual childhood diseases, but except for an 
attack of multiple furunculosis eight years previously and several mild attacks of 
right upper quadrant pain, nausea, vomiting, and slight transient jaundice, her 
general health had been good. 

Family History; Tlus was essentially negative except that her father had died 
of “dropsy” at the age of sixty. 

On admission T.P. and B. were 9S.G, 98, and IS. B.P. 154/90. Patient was well 
developed and nourished and did not appear acutely ill. Her skin was dry and 
thick, especially over the hands, and there was an appreciable thickening and en- 
largement of the tongue. The thyroid was moderately enlarged, the right lobe 
slightly larger than the left, and quite firm, but not appreciably nodular. Hgb. 
76%; B,.B.C. 4.78; W.B.C. 8,700; Schilling count— Myelo. 2%; PMN 78%; Lymph. 
18% ; LMN 1% ; Eos. 3%. Urine negative, Wassermann not reported. B.M.E. 
-13%. 

Under a diagnosis of toxic diffuse goiter with involution, a subtotal thyroidectomy 
was done, and at operation the gland, which was removed without difficulty, was 
found to be smooth, pale, and rather firm. 

Postoperative course was uneventful except that on the third day she had a mild 
attack of right upper quadrant pain, with some tenderness, and mild nausea and 
vomiting. Two attempts at gallbladder visualization showed total absence of shadow. 
The attack subsided promptly, and the patient was discharged on daily doses of 
thyroid extract. 

The pathologic report was as follows; “This specimen consists of two rounded 
masses of tissue identified as thyroid gland. They are joined by a slender capsular 
strand, and only a small portion of the isthmus is included. The right lobe measures 
6% by 3% by 2 cm., and the left, 5 by 3% by 3 cm. There are no grossly apparent 
nodulations and both masses are well encapsulated. The cut surface presents a 
rather pale, pinkish appearance and is homogeneous throughout. There is no grossly 
vi.sible colloid and the cut surface is smooth and unbroken by visible fibrous septa. 
On microscopic examination sections from various portions of both lobes show an 
identical picture. The most strildng feature is an extensive infiltration of the entire 
tissue by Ijunphocytes, and numerous secondary nodules, complete with germinal 
centers, are present. The acini are uniformly small and contain little or no colloid. 
Such colloid as is present stains poorly and much of it is basophilic. The lining 
epithelium of the acini shows cells which are pale and swollen, and in many the cells 
fill the entire lumen. Thus the lining epithelium appears very inactive and the 
pattern certainly does not suggest formation of any new acini. The capsule of the 
gland is dense and somewhat thickened, but the massive infiltration of Ijunpho- 
cytes is confined within the parenchyma of the gland, and there is no emdence of 
extension of the process through the capsule. The connective tissue in the gland 
appears swollen and degenerated, and much of it is becoming hyalinized.” 

Diagnosis: Struma lymphomatosa (Hashimoto). 
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THE SHOCK SYNDROME IN LIVER PERITONITIS 

An Interpretation of the Role Dog Liver Bacteria Play in 
Causing Rapid Death 

H. E. Martin, M.D., and H. M. Trusler, M.D., Indianapolis, Ind. 
(From the Department of Surgery and the Eeseareh Division of Indiana University 
School of Medicine, London Eeseareh Fellowship, Eli Lilly 
Eeseareh Fellowship J 

T he possible formation of toxic substances by autolysis of body 
tissues is an old problem ivliicli lias been intensively studied. Re- 
newed interest was aroused by the investigations of Mason, Davidson, 
Matthew and Rastello,^ who reported that autolysis of dog liver in 
vivo was highly toxic and caused rapid death. The numerous investi- 
gations which were stimulated by this observation have resulted in 
the advancement of different theories to explain the rapid death which 
follows intraperitoneal implantation of liver and bile salt preparations. 
Ellis and Dragstedt^ reported experiments to show that the rapid 
death of the animal was intimately associated with an anaerobic bac- 
terial peritonitis caused by bacteria which normally inhabit the adult 
dog liver. Andrews, Rewbridge, and Hrdina® concluded from their 
experiments that the adult dog liver as well as other tissues harbored 
the "Welch bacillus and attributed rapid death to a Welch bacillus 
toxemia. Dvorak,^ likewise, concluded that death was caused by exo- 
toxins produced by dog liver bacteria which grew in the autolyzing 
liver fragments. We have been interested in this problem for a num- 
ber of years and in our earlj^ studies®’ ^ we presented experiments to 
show that the bacteria recovered from the tissues of the dog produced 
no exotoxins. Furthermore, we demonstrated that the dog liver ana- 
erobe differed from the Welch bacillus both in morphology and cul- 
tural characteristics. In a recent publication,’^ we showed that dogs 
subjected to intraperitoneal implantation of fresh, ground, adult dog 
liver die rapidly with all the laboratory and clinical signs of severe 
shock. Death was associated with an anaerobic bacterial peritonitis. 
We found, however, that if fresh Ihmr was ground with an equal 
quantity of salt solution and strained so that the gross connective tis- 
sue elements were removed, the resulting suspension of liver cells was 
much less toxic than the whole liver. When these cellular elements 
of fresh dog liver were placed intraperitoneally, the animal survived 
even though considerable amounts of the liver substance remained un- 
absorbed for several days. On the contrary, when equivalent amounts 
of blood vessel, bile duct, and connective tissue elements of livei’, or 
Received for publication, March 22, 1937. 
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COMMENT 

An interesting feature of the case is that it presents two of tlie three 
aspects mentioned above in connection, with possible etiologic relation- 
ships. Not only is there a histoiy of two attacks of influenza and one 
of multiple furunculosis, but tliere was strong evidence of a focus of 
infection in the gallbladder. Moreover, her history and clinical couivse 
indicate a definitely toxic thyroid on which unmistakable signs of 
myxedema were superimposed. 

Although Ewing states that struma lyraphomatosa is an early stage 
of Eiedel’s disease, Graham’s objections to this view ai'C unquestion- 
ably impressive. While the former disease may occur in considerably 
jmunger persons than Graham’s surve.y indicated, the tendency is eer- 
tainlj^ toward a higher incidence in older women, and this and the 
longer average duration of symptoms must bear some weight in a 
consideration of the disputed relationship between the , two diseases. 
Moreover, in Hashimoto’s struma the diffuse ebai’aeter of the lesion, 
its limitation to the gland parencbj^ma without extratliyroidal adhe- 
sions, its common association with myxedema, and its apparent limita- 
tion to female patients are in quite striking contrast to the usual 
course of Riedel’s disease. These features together until the rather 
distinctive microscopic findings in the two couditions leave one with 
the impression that they must be regarded as separate entities. 
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in some manner associated ivitli tlie growtli of dog liver bacteria in 
the peritoneal cavity. In this preliminary experiment, baeteriologic 
studies on peritoneal exudate and blood chemical analyses were not 
attempted. 

EXPERIMENTS UPON FRESH, GROUND ADULT DOG LIVER 
STERILIZED BY AUTOCLAVING 

Ellis and Dragstedt,^ Dvorak,^ and others have reported that auto- 
claved fresh, adult dog liver does not kill when placed intraperito- 
neally. However, if the sterilized liver is infiltrated ivith dog liver 
bacteria before it is placed intraperitoneally, it does kill. We likewise 
reported that autoclaved fresh liver failed to kill unless it was con- 

Table III 


The Physicae and Cheiiical Changes in the Blood of Dogs Subjected to 

INTRAPEBITONEAI. lUPLANTATlON OP FRESH, GROUND, A.DUM DOG 

Liver Sterilized by Autoclaving 



*DOG 278 — ^WT. 13 KILO.] 

*DOQ 379 — ^WT. 17 KILO. 

BLOOD STUDIES 

NORMAL 

AT 15 he. 

normal I 

AT 15 HE. 

E.B.C. 

4,830,000 

1 7,130,000 

8,950,000 1 

10,900,000 

W.B.C. 

12,000 


8,650 

21,700 

8,650 

Coagulatioa time 

1' 30" 


40" 

1’ 30" 

50" 

Hemoglobia — m. per 100 c.c. 

12.5 


16 

14.5 

17 

CO, vol. % 

57 


' 

53 

43 

Hematocrit — % cells 

47 



53 j 

80 

Per cent plasma 

53 

t 


47 I 

20 

Plasma volume in c.c. 

635 




565 

220 

Blood volume in c.c. 

1,200 


— — — . 

1,200 

1,100 

Blood sugar — mg. per 100 c.c. 

138 


85 

74 

81 

Total NJP.N. — mg. per 100 c.c. 

36 


63 

33 

80 

Total N. fas protein) gm. 

10 


12.8 

10.6 

14.2 

Blood chlorides — mg. per 100 

495 


466 

495 

451 

C.C. 







*Dog 278 was given 20.0 gni. of liver (15.4 gni. per kilo,). Dog 279 was given 
iOO gm. oC liver (5.9 gm. per kUo.)‘ 

tSi'nce dog 278 received a large amount of liver intraperitoneally (15.4 gm. per 
Kil(^), we wished to see if he would survive, so we did not do blood volume studies 
rtJ the CO 2 capacity of the blood plasma. These studies entail the removal 

Or 30 c.c. of blood, which is often fatal to dogs suffering from this degree of shock. 


taminated.® In this series of experiments we have extended our in- 
vestigations upon this phase of the pi’oblem. On numerous occasions 
we have observed the marked symptoms of shock manifested by dogs 
subjected to intraperitoneal implantation of fresh liver sterilized by 
autoclaving. Although the animals survive, tliej’^ are nevertheless 
prostrated and acutely ill for a number of hours. The blood pressure 
is very low, the extremities are cold, and the pulse is weak and 
thready. Our next experiment was midertaken to ascertain the physi- 
cal and chemical changes in the blood of dogs subjected to intra- 
peritoneal implantation of fresh, ground adult dog Ih’er sterilized by 
autoclaving. 

Experiment 3 . — Livers were removed from sacrificed dogs, ground, 
and sterilized by autoclaving. The liver substance was introduced 
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gm. were introduced tlie dogs sterilized the peritoneal cavity and sur- 
vived. On this series of animals the lethal amount of cellular elements 
was in excess of 7 gm. per kilo, of the animal ’s weiglit. AVlieu less tliaii 
this amount was introduced, the animals survived but manifested varjdjig 
degi’ees of shock. Taking the concentration of blood as an inde.x of tlie 
degi-ee of shock, it can be seen that animals subjected to 5 to 6 gm. of 
cellulai elements per kilo. W'ere in a more ci'itical condition than those 
receiving 2 to 3 gm. per kilo. 

In all our studies upon fresh, adult dog liver, the rapid deatli of 
the animal has been associated with anaerobic bacterial peritonitis. 
In our next exj)eriment, an attempt was made to increase the peri- 
toneal resistance of the dog before subjecting the animal to known 
lethal amounts of fresh, ground dog liver. 


Table II 


The Protective Effect of Steinberg 's Tragacanth Vaccine Against Death 
Due to Dog Liver Peritonitis 


PROCEDURE 

DOG 

AMOUNT OF FRESH, 
GROUND, ADULT DOG 
LI\^R PLACED INTRA- 
PERITONEALLY 

RESULT 

TOTAL 

GM. 

GM. PER 
KILO. OF 
ANIMAL 
WEIGHT 

Unvacoinated animals 

BE 

^BC ^B 

IBg jIB 

7.00 

5.90 

3.50 

2.00 

liH 

Peritoneal immunity increased by 

203 

100 


Survived 

intraperitoneal injection of 30 

204 



Died in 15 hr. 

c.c. of Steinberg's tragacantli 

205 

50 

3.Su 

Survived 

vaccine 24 hours before the in- 
troduction of liver. 

2 oe 

50 

3.33 

Died in 72 hr. 


Experiment 5.— Eight dogs Avere used. Pour animals ivere given 
prophylactic intraperitoneal injections of Steinberg’s tragacnntli vac- 
cine* and four were untreated. Twenty-four lioiirs later the animals 
were subjected to intraperitoneal implantations of varying amomuA 
of fresh, ground adult dog livei*. Turn of the protected animals each 
received 100 gm. of liver and the remaining 2 each received 50 gm. 
Two of the unprotected dogs each received 100 gm. of liver am t le 
remaining 2 each received 50 gm. Table II shows the results of the 

experiment. . , 

Our studies on this phase of the problem are only prelimmar} h 
the above experiment indicates that dogs can be protected aga i ■ 
death due to liver peritonitis by increasing the 
We believe this observation supports the concept that lapid d 

•The' protective effect of this vaccine 
SteinberR-s peritonitis-produclna tStelnbcrff, n , 

tion of Peritoneum Aeainst Infection, Sure., Gjnec. a co.i. 












Table I 

Cellular Elements op Fresh, Adult Dog Liver Intbapebitoneally 


MARTIN AND TRUSLER*. LIVER PERITONITIS 


ft 
w 
> 
o 

K 

a 

H 

% 
ft 

X g 
Kg 

p <: 
w M 

o S 

B 2 

S 

a 

c. 


ea 

D 

s 

p 

Q 


0 

ci 

fcz> 

I ® 

i ® 
tH 


0 

<3 

a 


0 

cd 

bo 

o 


0 

0 

to 

o 


M CO 


fO 


o 


llll 




0 ? 

«H 

^ O 

.s 

2 

r, > oj 


‘ g g 


CO 


o 

*2 
0 0 
<y 


<i> *0 ® 
0 § 0 
(l 4 


be to bD 
, O O O 
ro n3 


§ g § “g '=>§'= ^’i’ 

“ !aii< Pm 


■" ® "t: 

.V > O ^ 

to -r^ > CQ 

‘-S ^ 


«H O 

P 2 


O O 
«H O 'H <» 


> S > 


2 ® 

O > 

§•5 5 £ 
0 




U > > 
0 - 2 -^ 
§ 0 0 
3 to to 
ft o o 


o o 
> > 


0 0 

to to 


: 2 ; 


p 


o 

p 

ft 

o 

^ 0 
2 g 

0 P 
« _ 

es 

gs 

o 


ft 


o 

o 


o O CO 

rH lO 
CO CO CM 


o o 

tft o 


^ 0 s 

0 C O 


P 

»«5 

0 

O 


Z 

ft 

:2 

6 ^ 


o 

o 


UO O 
Cft tft 


o 

»o 


O LO 
CO CO 


0 ».o o o 

01 rt< 10 01 O 

00 O W 


O M 
-!j< CO 


o o q 

d -j 5 d 

CM CO CM 


q 

CO 


o q 
d d 

-!f CO ■ 


55 

q 2 0 s 

ca J a 5s 
• p ft ^ 


o o 


q q 

CO CO 


o o 
q 

CO w 


o 

o 

d 


O CO 
O CO 

t-I d 


.s 

'tJ 

s 


.s 

*0 


> > 
u 

0 0 
CQ QQ 


0 

CQ 


0 0 
CQ CQ 


P 

P M 
P H 
55 


' w 


0 ^ 
^ P 

s s 

o§ 

8§ 
< 0 
P 0 
ft 0 


r, M 

5 o *p 

^ 0^2 
P p S a 

6 E 5 ^ 


q q 

d d 


LO q 
d CO 


K V 

0 o 
c 6 ? 

2 c 
*3 rt 
c3 ” 2 
•3 © ^ 

" g -3 

L4 © 1-^ 

o J= 0 
o ■*-» © 

o °c-n 

QJ © 2 © 
§ dCM 
a 'O © 

^ 3 w o 

0 x-S S 
ft © 0 5 
^ »? 0 


2 d , 

ti o 


p . © 

© « fee© 
a >»©tl 
0 0 > g 
ft 0 ? ii 

©f© 

§ g 5 ^ 

® P' 0 S 

; •*- ©-g 

1 a 


5 o R 

•3 SS ® 
-M ® C:S 
o ft 
•0 

0 ©ft® 

5 *- ftv, 
-- 

*0 ? © 
© rs > 
ti ''J 0 S 

o ©£ ft 
a b 2 
© ^ o> ^ 
03 too 

3 

© ©'3© 

0 © ©3 

'».G 3 
c- « o 


*??■ © 
fl 2 O"^ 



249 



248 


SURGERY 


the whole liver substance were placed intrapeidtoneally tlie aniaial 
rapidly died with severe shock associated with anaerobic bacteria! 
peritonitis. 

We have extended our exiieriments upon fresh dog liver and have 
also investigated the effects of placing intraperitoneally various prep- 
arations of fresh liver sterilized hj- autoclaving as well as differen! 
preparations of incubated liver. In the following experiments we will 
present observations which may explain man}’’ of the eonfiieting re- 
ports of different inv’estigators. We also submit what, in our opinion, 
may be the correct interpretation of the role played by dog liver 
bacteria in causing rapid death. Since we used different gi’ou])s of 
liver preparations in our studies we shall present our experiments 
under these leads. 


PUBTHEK EXPERIMENTS UPON FRESH, GROUND, ADUET DOG UTOR 


All investigators of this problem agree that when 30 or more grams 
of fresh, adult dog liver are placed intraperitoneally the animal dies, 
usually within 24 hours. When this quantity is used, the amount per 
kilogram of the animal ’s weight has little influence upon the time of 
survival. In a previous paper," we i-eported that the cellular elements 
of liver were less toxic to the experimental animal than equivalent 
amounts of whole liver, or the blood vessel, bile duet, and connective 
tissue fraction. The amount of cellular elements used in these earlier 
experiments was approximately 70 gm. In the following experiment 
an attempt was made to ascertain the minimal amount of cellular 
element of fresh liver which would cause rapid death when placed 
iutrapentoneally. 

Experimeni 1 . — ^The cellular elements were prepared as described 
previously" and varying amoxints placed intraperitoneally in G dogs 
through a small laparotomy incision. Two dogs each received approxi- 
matelj^ 140 gm. of celUdar elements together with eciual volumes oi 
normal saline. The remaining four animals each received approxi- 
mately 100 gm. of cellular elements together with 100 c.c. of normal 
saline. Blood counts, hemoglobin determinations, and total nonprotem 
nitrogen estimations were done on samples of blood removed before 
the liver substance was administered and repeated 18 hours lator. 
Samples of peritoneal exudate were removed from each of the animah 
18 hours after the introduction of liver for bacteriologic smear am 


culture. Table I shows the results of the experiment. 

The experiment demonstrates that the nontoxicity of the ccllulnr 
elements of liver is relative, and apparently depends upon bacteria 
growth in the peritoneal cavity. When more than 100 gm. of cclhilnr 
tdements were introdueed, the dogs developed hnctcriiil peritonitis am 
died within 30 honr.s with shock findings similar to those .seen when inm 
mals are given lethal amounts of fresh, whole liver. When le.ss than 
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iiitrapei-itoiieallj* tliroug-li a small laparotom}- incision with equal 
volumes of sterile normal saline. Two dog's wez'e used in the expei'i- 
ment. One of the animals received 100 gm. of liver plus 100 c.c. of 
normal saline, the other 200 gm. plus 200 c.e. of saline. Phvsieal and 
chemical analj’^ses were made on the blood before the livei' was placed 
intraperitoneally and repeated 15 hours later in the same manner de- 
scribed in a previous publication.' The results of the experiment are 
given in Table III. 

The experiment supports the clinical observation that animals sub- 
jected to intraperitoiieal implantation of this preparation of liver 
suffer a marked degree of shock. Within a fe'w hours after introduc- 
ing the livei-j both animals were iM’ostrated. Table III shows the 
marked concentration of blood, loss of plasma volume, and increased 
total nonprotein nitrogen. We have frequentl}’' observed that the loss 
of a small amount of blood is fatal to such animals. AVe were not 
surprised, therefore, when dog 279 died following the removal of 
40 c.e. of blood necessary for complete chemical studies. Since we 
wished to see if dog 278 would survive, only 10 c.c. of blood were 
removed, and the hematocrit and blood volume determinations were 
not done. This animal survived even though he was subjected to 200 
gm. of liver (15.4 gm. per kilo.). The changes in the blood and tlie 
general appearance of the animal indicated a condition of shock com- 
parable to that shown bj' dog 279 wliich died following the i-emovnl 
of 40 c.e. of blood. 

In Experiment 1, we obseiwed that the cellular elements of fresh 
ground liver are relativelj' noiitoxie. In our ne.xt experiment u’c 
attempted to ascertain whether autoclaving the cellular elements of 
fresh dog liver would influence this result. 

Experiment 4 . — ^In this experiment an attempt was made to see if 
autoclaved cellular elements, infiltrated with a living culture of dog 
liver bacteria, would cause rapid death when placed iutraperitoueall.v. 
Seven dogs were used. Each was given autoclaved cellular elements 
of fresh, adult dog liver intraperitoneally plus equal volumes of sterile 
normal saline. Each of three of the animals received varying amounts 
of liver material which had been infiltrated with 1.5 c.c. of a growing 
culture of dog liver bacteria just prior to its introduction intraperi- 
toneally. The other four dogs were given vai-ying amounts ol sterile, 
autoclaved cellular elements. Since we wished to see if the animals 
would survive, extensive blood analyses were not attcmiitcd. .-V small 
sample of blood was removed from each animal for red cell count and 
liomoglobin e.stimntion before the liver was introduced and additional 
.samples were I'craoved 15 hours later. The results of tin, expennunt 
are given in Table lA'', 
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^ A]1 of the animals manifested general symptoms and laboratory 
signs of shock, but all but one survived. Dog 287 died on the ninth 
postoperative day with anaerobic bacterial peritonitis. This animal 
was subjected to 100 gm. of autoclaved cellular elements which liad 
been infiltrated with 1.5 e.c. of a growing culture of dog liver bacloria. 
Bacteriologie smears made of peritoneal exudate I’emoved from this 
animal 15 houra, 2 days, 4 days, and 6 days postoperative were all 
positive for the dog liver anaerobe. Baetei’iologic smears taken of 
samples of peidtoneal exudate removed from the other 6 dogs 15 houre 
after the introduction of liver were negative for vegetative forms of 
bacteria. However, cultures taken of the pei-itoneal exudate removed 
from dogs 288 and 289 were positive for the dog liver anaerobe after 
3 days’ incubation. We interpret this observation as evidence that 
the pei'itoneal exudate of these two animals contained viable spores 
although the dogs had apparoitlj- destroyed the vegetative forms of 
bacteria. 

We find in Table H'" that wlien less than 100 gm. of autoclaved 
cellular elements were used, two dogs (288 and 289) survived even 
though the liver preparation was infiltrated Avith a growing culture, 
of dog liver bacteria. Dog 287, however, Avas unable to .surviA’c 100 
gm. of this material, dying in 9 days with peritonitis. The 9-day in- 
terval is of interest because of the fact that fresh, raAV liver, Avhen 
given in lethal amounts, ahvajm kilts in a much shorter time, usually 
Avithin 24 hours. It appears that aufocIaA’ing the liA’er substance 
eaAises decreased toxicity CA’en though the preparation is inoculated 
AA'ith groAAung cultures of liA’er bacteida. As an additional cheek on 
this obserA’ation aa'C cari-ied out Experiment 5. 

Experiment 5. — In this experiment Ave used Avhole liver ground witli 
equal quantities of salt solution and sterilized by autoclaving. (The 
connective tissue portions were not removed.) Pour dogs Avcrc given 
different amounts of this preparation. In tAvo dogs (307 and 308) the 
liA'cr preparation Avas infiltrated AA'ith 1.5 e.c. of a groAving culture of 
dog liA-er bacteria just prior to its introduction intrapcritoneaiiy. 
Samples of blood Avere remoA'cd for red cell counts and hemoglobin 
determinations before the Ih'er material Avas introduced, and the 
analyses repeated 96 hours later. Bacteriologie smears and cullures 
AA'cre taken of .samples of pcj-itmical exudate removed from the ani- 
mals 1, 2, and 4 days po.st operative. The results of the experiment 
are gh'en in Table Y. 

A fcAv hours after the intraperitoncal introduction of liver, all four 
animals shoAA'cd general signs of scA'ere .shock. Bed cell counts am! 
hemoglobin delerininations made 96 bours after the iritroduetum of 
liver shoAA-ed that all the animals aa-ci'C .still suffering from simek. 

Table Y sIioaa's that fbe 2 animals Avbieli received sterile, autoclaved 
liA'er had no bacteria in the peritoneal caA'ity, AA’hile the 2 aiiimids 
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given the bacterial infiltrated liver substance snfi:'ered from bacterial 
peritonitis. These bacteria were the spore-forming anaerobic species 
commonly found in adult dog liver. Even though tliese animals suf- 
fered from severe shock associated with an anaerobic bacterial peri- 
tonitis, they survived, one for more than 9 and the other for more 
than 5 days after the intraperitoneal introduction of the inoculated 
liver substance. This observation confirms the finding reported in 
Experiment 4, that autoclaved dog liv’er infiltrated with dog liver 
baetei'ia fails to cause death as rapidly as equivalent amounts of un- 
autoelaved raw liver. Both these preparations of liver cause death, 
and death in each instance is associated with the presence of dog liver 
bacteria in the peritoneal cavity. To attribute the eause of rapid 
death ui dog liver peritonitis to exotoxins produced by dog liver bac- 
teria seems unreasonable in view of the above observation. It seems 
more logical to assume that rapid death is cairsed by toxic substances 
produced by the action of these bacteria upon raw liver substance. 

The experiment also demonstrates tliat the dog cannot sterilize the 
peritoneal carit 5 ^ when ground, autoclaved liver (coiitainiiig the con- 
nective tissue portion) is infiltrated with dog liver bacteria and placed 
intraperitonealJy. (See Table V.) When equivalent amounts of 
autoclaved cellular elements, infiltrated with dog liver bacteria, were 
placed intraperitoneaIl 3 q the dog sterilized the peritoneal cavity and 
sui’vived. (See Table IV.) We believe that this observation is to be 
explained on the basis tliat the finely divided cellular elements permit 
rapid phagocjdosis of anj- bacterial conlaminaut.s. 

It appears from the above experiments that neither sJiock alone, nor 
shock associated with dog liver bacteria peritonitis, is sufficient to 
explain the cause of rapid death which occurs when fresh, adult clog 
liver is placed intraperitoneally. Our experiments have iiuliented 
that rapid death is associated in some manner with the action of dog 
liver bacteria upon fresh liver substance. In order to investigate tin's 
concept, we studied tlic effects of placing incubated liver j)reparafions 
intraperitonealh'. 

ircpERnrEVTS uvos pifferext piiefaiiatioxs of ixrun.iTEo non i<ivi.n 

;Mason, Davidson, and Rastello* wore tlio firs) to report that 
incubated dog liver was toxic when placed intraperifonenily. Dvorak' 
concluded that the toxicity of iiuhdmtod dog liver is duo to heat labile 
exotoxins produced by anaerobic bacteria found in adult dog fiver. 
Andrews and Hrdinn® reported that the toxic factor found in timi- 
bated li%-or belongs to the peptone proteose group and indirectly kdD 
the experimental animal by causing an idiopathic Welch haaUtts in- 
fection. In our early exporimenf.s'' we presented evidenee to .show 
that incubated dog liver is very toxic and rapidly kills, even I hough 
the preparation is autoclaved before intraperifonoal injection, tiin i 
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autoclaved, lethal preparations of incubated liver could not have con- 
tained any heat labile, bacterial exotoxins. Furthermore, by careful 
baeteriologie technique, we demonstrated that animals given this 
sterile preparation of liver die without the invasion of the peritoneal 
cavity by the Welch bacillus or any other bacteria. We observed 
that the animals died with general symptoms of severe shock. 

Our next experiment was undertaken to ascertain the phj’sical and 
chemical changes in the blood of dogs subjected to intraperitoneal im- 
plantation of incubated adult dog liver sterilized by autoclaving. We 
also wished to contrast these findings with those manifested by dogs 
subjected to various preparations of fresh, unineubated liver. 

Preparaiion of Inciihated Liver . — ^Livers were remolded from sacri- 
ficed dogs, using aseptic surgical precautions against contamination. 
As an added precaution against contamination bj^ extraneous bacteria, 
the livers were plunged into scalding water until the surfaces were 
coagulated. The gallbladder, fat, connective tissue, and larger blood 
vessels were dissected away, and the remaining liver material was passed 
through a food chopper. The ground liver was divided into 110 gm. 
portions and placed in 500 c.e. Erlenmeyer flasks together with equal 
volumes of sterile normal saline solution. The flasks of liver were incu- 
bated 3 days at 37^2'’ to 40° 0. The flasks of liver were then auto- 
claved at 15 pounds pressure for 30 minutes and shaken for 50 minutes 
in a mechanical shaker. This results in a fine division of liver sub- 
stance and practically all of it strains through six layers of gauze. 
The strained liver was reautoclaved to insure sterilitj^ and placed in 
the refrigerator until used in the different experiments. The liver 
substance was handled at all times rvith sterile technique and every 
effort was made to prevent contamination by extraneous bacteria. 

Experiment 6 . — Twelve dogs ivere used. The animals were starved 
24 houi-s, given a preanesthetic of morphine and atropine, and prepared 
for aseptic surgery under general ether anesthesia. Each of the animals 
was subjected to the intraperitoneal implantation of 100 grams of adult 
dog liver incubated 72 hours and sterilized by autoclaving. The liver 
material was injected intrapei-itoneally through a 15 gauge needle 
pushed through a cautery burn in the abdominal wall. Blood analyses 
were done on the animals before the liver was injected and repeated 
some hours later when the animals were at the point of death. The 
methods used were the same as described in a previous publication.' 
At the time the terminal samples of blood were drawn, 10 c.e. samples 
of peritoneal exudate were removed for baeteriologie smears and 
cultures. 

All the animals died within 18 hours from the time the liver was 
introduced. Samples of blood and peritoneal exudate were obtained 
from 8 of the dogs at the time of, or just before, death occurred. A 
careful study of smears stained by Gram's method made of peritoneal 
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exudate sliowed the presence of oeeasional grain-negative bacteria 
with hazy outlines whicli we believe were Icilled bacteria intro- 
duced with the incubated liver. Only one culture of the eight samples 
of peritoneal exudate was positive, and we are convinced that most 
of these animals died with a sterile peritoneal cavity. The cliangos in 
tire blood were consistent and surprisingly uniform. The results are 
illustrated by including a typical protocol and table. 

Protocoo Dog 21S 

3/27/3G 

A white, well-nourislieci, fcmiile collie. The anininl was staneil 24 limirs and 
weighed 31 pounds (14.1 kilos.). 

8:30 p.Jt. — Animal given 14 gr. morphine sulphate and 1450 gr. atropine sulphate. 
9:20 P.M. — Given general ether anesthesia and prepared for aseptic surgery 
9:30 r.M . — 10 c.c. of blood were removed from the jugular vein for physical and 
chemical analyses. 

9:35 P.M. — 100 gm. of dog liver, incubated 72 hours and sterilized by autoclaving, 
were injected intraperitone.ally through a cautery burn in the abdominal 
wall. 

9:45 r.st. — Animal returned to the kennels and ofTcred water. 

3/28/30 

11:30 A.jt. — Tlie animal Avas lying on its side in coma. Breathing was slow and 
labored, the pulse weak and thready, and the e.xtromUies were cold. 
11:40 A.Jt. — 10 c.c. of blood were removed from (ho jugular vein for physical and 
chemical analyses. 

11:42 A.M. — TIio animal expired. The dog survived tlio injection of liver 14 hours 
and died 2 minutes after the removal of 40 c.c. of blood. Ten c.c. of 
peritoneal exudate were removed for bactcriologic smear and culture 
and the body was immediately autopsied. Bactcriologic studies .«howcd 
that the peritoneal exudate contained no living bacteria. 

Postmortem Findings . — The peritoneal cavity contained 300 to 500 c.c. 
of blood-tinged exudate. The intestines were in marked peristaltic con- 
traction. All tlio peritoneal surfaces were markedly congested and 
covered with minute pinpoint hemorrhages. The omentum had caught up 
the major part of the injected liver matennl. All peritoneal surfaces 
were covered with a thin, fibrinous exudate. The gallliladder was dis- 
tended with bile. The temperature of tl\e peritoneal exudate was 100° K 
Upon exploring the gastrointestinal tract there was seen a marked hemor- 
rhagic enteritis extending throughout the small bowel, most marked in 
the duodenum and ileum. There urns marked gastritis confined to the 
fujidic portion of the stomacli. Uj)on exploring the thorax tlie heart 
was found to bo contracted. The lung.s wore pink with congestion and 
bled freely from the cut .siirfnec. 

Iinmedittlcly after the aiiiinnls are injected witli this preparation of 
liver they inanife.st .symptoms indicating a .severe .stimnlation of the 
.sympathetic autonomic nervous system. Tiicir pupils are widely 
d'ilalcd; the hair on the back i.s elevated; the heart rale, is profoundly 
increased and the pulse full and homid/u.g. In scvcfiil histiiucps, 
heart nrrliytliinia.s and block were observed. Thi.s eontlilion lasts for 
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an lionr or more. These animals are very ill and respirations are fre- 
quently of the Cheyne-Stokes type. The condition of the animals im- 
proves, and 6 to 8 hours following the liver injection they are able to 
walk about the room. However, they are very weak; the veins are 
collapsed; and they have a weak and thready pulse. The animals 
usually pass bloody mucus from the bowel. Their subsequent course 
is progressively downward. They present all the clinical signs of 
shock to a marked degree. The physical and chemical changes in the 
blood of these animals are clearly illustrated in Table VI. There is a 
marked concentration of the blood associated with a decrease in 
plasma volume. The blood sugar and CO 2 capacity of the blood 
plasma are likewise markedlj'- lowered. Thex-e is a profound increase 
in the total nonprotein nitrogen and urea nitrogen of the blood. The 

Table VI 


The Physical and Chemical Changes in the Blood op Dog 218. This Animal 
Was Injected Intraeeritoneally With 100 6m. op Ground, Adult, Dog 
Liver, Incubated 3 Days, and Sterilized by Autoclaving 


BXOOD STUDIES 

NORJIAL 

at death — 14 HR. 

E.B.C. 

8,100,000 

12,820,000 

W.B.C. 

6,850 

10,050 

Coagulation time 

3' 45" 

2 min. 

Hemoglobin — gm. per 100 c.c. 

16 

21 

COj vol. % 

60 

27 

Hematocrit — % cells 

53 

77.6 

Per cent plasma 

47 

24.4 

Plasma volume in c.c. 

803 

328 

Blood volume in c.c. 

1,710 

1,370 

Blood sugar — mg. per 100 c.c. 

182 

67 

Total N.P.N. — ^Jlg. per 100 c.c. 

35.6 

178 

Total N. (as protein) — gm. per 100 c.c. 

25.9 

29.2 

Blood chlorides as NaCl — mg. per 100 c.c. 

428 

388 

Urea nitrogen — mg. per 100 c.c. 

9.3 

45 


changes in the blood of these animals are more marked than those seen 
in dogs subjected to the intrapeiutoneal implantation of any other 
preparation of liver we have studied. 

The following chart was constructed to contrast the physical and 
chemical changes in the blood of dogs given lethal preparations of 
incubated liver sterilized by autoclavung with the changes manifested 
by dogs given different preparations of unincubated dog liver. The 
four dogs fui'nishing the data for this chart presented typical findings 
and represent observations we have made numerous times. 

Dog 274 received 70 gm. of the cellular elements of fresh, raw liver. 
The animal sterilized the peritoneal cavity and survived. 

Dog 279 received 100 gm. of autoclaved, fresh, adult dog liver con- 
taining the connective tissue portion. This animal died with a sterile 
peritoneal cavity following the removal of 40 c.c. of blood necessary 
for complete chemical analyses. 





258 


SUKGEKY 


exudate showed the presence of occasional gram-negative bacteria 
with linz}’ outlines which we believe were killed bacteria intro- 
duced witJi the incubated livei-. Only one culture of the eight samples 
of peritoneal exudate was positive, and we are convinced that most 
of tliese finiinals died with a stei'ilc peritoneal cavity. The changes in 
the blood were eonsistont and surprisingly uniform. The results are 
illustrated by including a ty])ieal pi'otocol and table. 

PaOTocoi. Doc 21 S 

.■!/27/3G 

A white, well-nourishej, female eollio. The animal was starved 2-t hours and 
weighed 31 pounds (1-1.1 Icilos.). 

8:30 l’.>r. Animal given 14 morphine sulphate and 5^50 atropine sulpliafe, 
9:20 P.sr. — Given general ether anesthc.sia and prepared for aseptic surgery. 

9:30 r.jf.— 40 c.c. of blood wore removed from the jugular vein for physical and 
chemical analyses. 

9:35 P.M. — 100 gm. of dog liver, incubated 72 hours and sterilized by autoclaving, 
were injected intrapcritoncally through n cautery burn in the abdominal 
wall. 

9:45 P.M. — ^Animal returned to the kennels and offered water. 

3/28/30 

11:30 A,st. — The animal was lying on its side in coma. Breathing was slow and 
labored, the pulse weak and thready, and the c.v'tremitics were cold. 
11:40 A.xi. — 40 c.c, of blood were removed from the jugular vein for physical and 
chemical analyses. 

11:42 A.M. — Tiio animal expired. The dog survived the injection of liver 14 hours 
and died 2 minutes after the removal of 40 c.c. of blood. Ten c.c. of 
peritoneal exudate were removed for bacteriologio smear and culture 
and the body was immediately autopsied. Bacteriologio studies showed 
that the peritoneal c-xudnte contained no living bacteria. 

Postmortem Pindings. — The peritonea} cavity contained 300 to 500 c.c. 
of blood-tinged exudate. The intestines were in marked peristaltic con- 
traction. All the peritoneal surfaces were markedly congested and 
covered with minute pinpoint hemorrhages. The omentum had caught up 
the major part of the injected liver material. All peritoneal surfaces 
wore covered witli a thin, fibrinous exudate. Tlie gallbladder was dis- 
tended with bile. The temperature of the peritoneal e.vudate was 100° B. 
Upon exploring the gastrointestinal tract there was seen a marked hemor- 
rhagic enteritis extending throughout the small bowel, most marked in 
the duodenum and ileum. There was marked gastritis confined to the 
fundic portion of tlie stomach. Upon exploring the thorax the heart 
was found to be contracted. The lungs were pink with congestion and 
bled freely from the eat surface. 

Immediately after tbe animals are injected with tbis preparation of 
liver they manifest sjnnptoms indicating a severe stimtilation of tlie 
sympathetic autonomic nervous sj'stem. Their pupils are widely 
dilated; the hair on tbe back is elevated; the heart rate is profoundly 
increased and the pulse full and bounding. In several instances, 
heart arrhythmias and block were observed. This condition lasts for 
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that these animals die -with a sterile peritoneal cavity. Furthermore, 
autoclaving the liver must certainly have destroyed heat labile bac- 
terial exotoxins. It is apparent, therefore, that heat stable, toxic 
factors are produced by the process of incubation. This represents 
the rapid digestion of liver, both by the action of dog liver bacteria 
and by enzymes present in the liver substance. They could conceiv- 
ably arise either from the bacterial bodies as endotoxins or from 
bjTiroducts of liver digestion. Finally, the rapid death of the animals 
may have resulted in part because of the irritating action of incubated 
liver on peritoneal sui’faces, causing congestion and loss of fluids in- 
traperitoneally. Our next experiment was undertaken to ascertain 

Table VII 

The Physical and Chemical Changes in the Blood of Dogs Subjected to 
Intraperitoneal Injection of 100 Gm. of Incubated Dog Liver Sterilized by 
Autoclaving, and Subsequently Treated by Intravenous Administrations 
OF Hartman ’s Solution and 5 Per Cent Glucose 


*blood studies 

DOG 227— 
17 

-SURVIVED 

HR. 

DOG 226— 
12 

'SURVIVED 

HR. 

NORMAL 

AT 12 HR. 

NORMAL 

AT 12 HR. 

R.B.C. 

8,670,000 

9,770,000 

8,670,000 

HHihlilTiWg 

AV.B.C. 

8,750 

19,350 

17,600 


Coagulation time 

2 min. 

r 30" 

4 min. 

45" 

Hemogiobin — gm. per 100 c.c. 

H 

16 

13.5 

19 

CO. vol. % 

45 

35 

50 

31 

Heraatocrit — % cells 

49 

60 

55 

81.5 

Per cent plasma 

51 

40 

45 

18.5 

Plasma volume in c.c. 

830 

252 


245 

Blood volume in e.e. 

1,620 

630 

2,120 

1,325 

Blood sugar — mg. per 100 e.e. 

125 

82 


136 

Total N.P.N. — mg. per 100 c.c. 

27.6 

53 

30 

54 

Total N, (as protein) — gm. per 100 

21.2 

24.3 

22 

27 

Blood chlorides — mg. per 100 c.c. 

380 

395 

390 

380 

Urea nitrogen — ^mg. per 100 c.c. 

8.3 

14.8 

8 

20 


*The terminal samples of blood were removed 12 hours after the injection of liver 
and 3 hours after the administration of 1.500 c.c. Hartman’s soiution and 5% glucose. 
Dog 226 died follorving the removal of 40 c.c. of blood. The other animal was given 
an additional 500 c.c. Harcman's solution and 57o glucose and died 5 hours later. 


whether the lives of animals subjected to lethal preparations of incu- 
bated liver sterilized by autoclaving could be prolonged by accepted 
methods of shock therapy. 

Experiment 7 . — Four dogs were injected iutraperitouealljr with 100 
gm. of sterile autoclaved preparations of incubated liver in the same 
manner as described in Experiment 6. The animals were given intra- 
venous administrations of 500 c.c. Hartman’s solution and 5 per cent 
glucose every 3 hours following the injection of liver until each had 
received 1,500 c.c. of fluid. The animals revived remarkably with 
each intravenous medication. From a prostrated stuporous condition 
they were immediately able to stand on their feet and walk about. 
However, the improvement was only temporai-y. Within 3 hours fol- 
lowing the administration of fluids the animals were again prostrated 
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Dog 294 received 100 gm. of raw, fresh liver containing the connec- 
tive tissue portion. The dog survived 2 P /2 lionrs and died with bac- 
terial growth in the peritoneal cavity. 

Dog 218 received 100 gm. of ground dog liver, incubated 3 day.s, 
and sterilized by autoclaving. The dog survived 14 hours and died 
with a sterile peritoneal cavity. 

Chart I indicates that the blood changes are very marked in those 
animals receiving lethal preparations of fresh, raw liver. They are 
even more seA'cre in animals receiving preparations of liver which 



Chart I.— The physical and chemic.H cbanjres in the blood 

intraperitoneal Implantation of various preparations of adult dog loer. 


were incubated and sterilized by autoclaving. It is a point of con- 
siderable interest that autoclaved fresh liver causes a condition of 
severe shock. Nevertheless, these animals survive the shock unless 
large samples of blood are removed during the course of the experi- 
ment. Furthermore, our experience sliows that complete recovery 
occurs unless there is an associated bacterial peritonitis. The chart 
also demonstrates the relative lack of toxicity of preparations from 
which liver connective tissues have been removed. (See dog 

We wish to emphasize the severe shock and rapid death caused by 
incubated, autoclaved liver preparations. We have demonstrated 
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doses (15 gm. per kilo, in one instance) will survive tkis profound 
shock, provided the peritoneum remains sterile and provided large 
samples of blood are not removed during the course of the experi- 
ment. Histologic examination of the tissues of these animals shows 
toxic degenerative changes in parenchymatous organs. We interpret 
this as evidence that the absorption of liver per se is toxic ; but since 
the animals recover, we do not believe that these toxins are respon- 
sible for the rapid death of dogs subjected to intraperitoneal implan- 
tation of raw adult dog liver. 

Dvorak* reported that when dog liver is incubated, a Berkefeld 
filtrate of the material is fatal when given intravenously to the experi- 
mental animal, an observation which might indicate that death was 
due to bacterial exotoxins formed in the process of incubation. We 
have repeated Dvorak’s experiments and have confinned his results. 
However, we observed also that when Berkefeld filtrates were auto- 
claved and placed intraperitoneally thej’^ were equally as toxic as 
when unautoclaved. 

We have repeatedly shown that when fresh, raw liver is incubated 
and then sterilized by autoclaving it causes rapid death when placed 
intraperitoneally. The dogs die with profound shock even though 
the peritoneum remains sterile. We have thus demonstrated that 
when incubated, autoclaved liver pi'epardtions are placed intraperi- 
toneally, death does occur as a result of heat stable toxic substances 
produced by the incubation of liver; and we are not in sympathy 
with the concept that death necessarily occurs because of heat labile 
exotoxins produced by dog liver bacteria. Our experiments demon- 
strate that rapid death occurs because of toxic substances produced 
by the action of bacteria upon fresh, raw liver. 

Kapid death does not occur when these same bacteria act upon 
autoclaved, fresh liver in the peritoneal cavity. Dogs which receive 
autoclaved liver inoculated with living cultures of dog liver bacteria 
can live for several days with bacteria growing in the peritoneal 
cavity. Although the dogs eventually die, their death is not the same 
as that of animals given fresh, raw liver. 

We have investigated the nature of the toxins produced by the 
incubation Of dog liver in vitro. We believe that these toxic sub- 
stances are merely the protein split products of liver digestion in the 
presence of putrefactive bacteria, namely, peptones, proteoses, and 
putrefactive amines. Pharmacologically, we have demonstrated the 
presence of tyramine, histamine-like substances, and various others. 
The details of this study are being reported in another publication. 
We further believe that all these toxic substances are rapidly pro- 
duced by the action of dog liver bactei-ia upon the autolyzing liver 
substance either in vivo or in vitro and are probabB' the toxins re- 
sponsible for the rapid death of dogs subjected to liver peritonitis. 
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and inonbiiud. None of tlie dogs survived more than 18 Jiours. 
Smears and cultures taken of peritoneal exudate removed from each 
of the animals, near or at tlje lime of deatli, were negative. Blood 
studies were done on two of the dogs before the liver was injected 
and repeated later as thej' were d 3 'iiig. The results of the.se studies 
are given in Table VII. 

The exjjez’iment demonstrates that animals injected intraperito- 
neallj witli sterile preparations of incubated dog liver die in irrevers- 
ible shock from wliicli thej’’ cannot be saved bj’ intravenous adniinis- 
ti'ation of Hartman’s solution and 5 per cent glucose. Postmortem 
examination revealed findings identical to those observed in dogs 
dying without the administration of intravenous fluids with the ex- 
ception that the abdominal cavity of these animals contained 1,500 to 
2,000 c.c. of blood-tinged exudate. Table VII shows that the changes 
in the blood are not appreciably altered by the administration of in- 
travenous fluids. The fluids wei'e not retained bj' the blood sti'eam 
and passed rapidij- into the peritoneal cavity. It is apparent that 
following the intraperitoneal injection of sterile incubated dog liver 
the experimental animal rapidly loses the ability of maintaining any 
fluid balance and dies in irreversible shock. 

DISCUSSION' AND SUSIMAKV 

The experiments reported in this paper demonstrate the complexity 
of factor’s ■which operate in causing death of the experimental animal 
subjected to intraperitoneal implantation of liver. We have shown 
that our experimental results have A’aried widely according to the 
character of the liver substance used; whether or not bacteria were 
present, whether or not we remoA’ed the connective tissue from the 
liver preparations, whether or not the liver was incubated or auto- 
claved. We have also shown that the peritoneal resistance of the 
dog has a bearing upon the ability of the animal to survive the in- 
traperitoneal implantation of a given preparation of liver. We have 
observed that death occurs only rvlien the dog is subjected to liver 
containing bacteria, or to liver substance upon which the bacteria 
have been allowed to act in vitro. We believe, therefore, that bac- 
teria which normally inhabit the adult dog’s liver are responsible for 
the rapid death of these animals. We have shown, however, that 
relatively large quantities of fresh liver containing these bacteria 
may be placed in the peritoneal cavity of the dog without causing 
death, providing the connective tissues are removed. Under these 
conditions the dog is able to render the peritoneum sterile. 

Our studies on the physical and chemical changes in the blood have 
shown that a critical state of shock occurs following the intraperi- 
toneal implantation of a sufiicieut quantity of any preparation of 
liver. However, dogs receiving fresh, autoclaved liver in massive 
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doses (15 gm. per kilo, in one instance) will survive tins profound 
shock, provided the peritoneum remains sterile and provided large 
samples of blood are not removed during the course of the experi- 
ment. Histologic examination of the tissues of these animals shows 
toxic degenerative changes in parenchj’^matous organs. We interpret 
this as evidence that the absorption of liver per se is toxic ; but since 
the animals recover, we do not believe that these toxins are respon- 
sible for the rapid death of dogs subjected to intraperitoneal implan- 
tation of raw adult dog liver. 

Dvorak'* reported that when dog liver is incubated, a Berkefeld 
filtrate of the material is fatal when given intravenously to the experi- 
mental animal, an observation which might indicate that death was 
due to bacterial exotoxins formed in the process of incubation. We 
have repeated Dvorak's experiments and have confirmed his results. 
However, we observed also that when Berkefeld filtrates were auto- 
claved and placed intraperitoneally they were equally as toxic as 
when unautoelaved. 

We have repeatedly shown that when fresh, raw liver is incubated 
and then stexnlized bj' autoclaving it causes rapid death when placed 
intraperitoneally. The dogs die with profound shock even though 
the peritoneum remains sterile. We have thus demonstrated that 
when incubated, autoclaved liver preparations are placed intraperi- 
toneally, death does occur as a result of heat stable toxic substances 
produced by the incubation of liver; and we are not in sympathy 
with the concept that death necessarily occurs because of heat labile 
exotoxins produced by dog liver bacteria. Our experiments demon- 
strate that rapid death occurs because of toxic substances produced 
by the action of bacteria upon fresh, raw liver. 

Eapid death does not occur when these same bacteria act upon 
autoclaved, fresh liver in the peritoneal cavity. Dogs which receive 
autoclaved liver inoculated with living cultures of dog liver bacteria 
can live for several days with bacteria growing in the peritoneal 
cavity. Although the dogs eventually die, their death is not the same 
as that of animals given fresh, raw liver. 

We have investigated the nature of the toxins produced bj^ the 
incubation of dog liver in vitro. We believe that these toxic sub- 
stances are merelj' the protein split products of liver digestion in the 
presence of putrefactive bacteria, namely, peptones, proteoses, and 
putrefactive amines. Pharmacologically, we have demonstrated the 
presence of tju'amine, histamine-like substances, and various others. 
The details of this study are being reported in another publication. 
We further believe that all these toxic substances are rapidly pro- 
duced by the action of dog liver bacteria upon the autolyziug liver 
substance either in vivo or in vitro and are probably the toxins re- 
sponsible for the rapid death of dogs subjected to liver peritonitis. 
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We liRve further observed tiiat the intraperitoiieal absorption of liver 
proteins -which have undergone no bacterial digestion causes a critical 
state of shock associated -with parenchymatous degenoratioji of the 
liver, kidneys, and adrenal glands, and we believe that these factors 
also contribute to the rapid death of these animals. 

We are aware that these studies may seem to have little clinical sig- 
nificance. However, if human livei's harbor baetei’ia, it is conceivable 
that they Jiiaj’ be factor's in the toxemias and shock associated with 
liver necrosis. Purthermoi'c, there is an aecirmulation of evidence 
that human muscles, or the deep lymphatic spaces, may at times 
harbor bacteria. In this event, our experimental observations upon 
the role played by bacteria in causing rapid death in liver peri- 
tonitis may offer a possible explanation for the fulminant toxemias 
associated with shock, which sometimes occur immediately following 
traumatic surgical procedures in human subjects. 

rVe icJsJi to exptoss our appreciation to Dr. IV. D. Gntcli, under whose supervision 
our investigations originated. Dr. Lynn Arbogast and Dr. Halpli Gettleflnger rendered 
valuable technical assistance. 
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RELATION OP DUODENAL REGURGITATION TO THE 
DEVELOPMENT OF JEJUNAL ULCERS. 

Herbert C. Maier, SI.D., New York, N. Y., and Abrahaji Grossman, 

M.D., Chicago, III. 

(From the Surgical Pathological Laboratory of the College of Physicians and 
Surgeons, Columbia University, and the Surgical Department of the 
Presbyterian Hospital ) 

T his paper is confined to a consideration of postoperative jejunal 
ulcer; no consideration will be given to the rare primary jejunal 
ulcer which is probably of different pathogenesis. The terms postop- 
erative jejunal ulcer and gastrojejunal ulcer seem preferable to the 
term marginal ulcer, because many of the ulcers are opposite the gastro- 
jejunostomy stoma and do not actually extend to the line of the junction 
of the gastric and jejunal mucosa. Moreover, some of the large jejunal 
ulcers which do extend to the line of anastomosis possibly originate a 
short distance away. In this paper, the term duodenal regurgitation 
refers to any drainage of duodenal contents back into the stomach ; the 
term is not restricted to refiux through the pylorus. 

During the past fifteen years much experimental work has been done 
on peptic ulcer, and most of this work has been on dogs. Apparently, 
spontaneous chronic gastric and duodenal ulcers occur but rarely in 
dogs. Acute ulcerations occur with moderate frequency, but these 
lesions differ in manj^ ways from the usual type of peptic ulcer seen in 
man, and investigation of these is of little benefit in helping to discover 
the etiology of chronic peptic ulcer. It might be mentioned, however, 
that acute infections induced in animals under some circumstances pro- 
duce acute ulceration of the stomach or duodenum, espeeiallj’- the latter, 
and sometimes with perforation. Similarly in man, one occasionally sees 
an acute ulceration with perforation of the duodenum at autopsy in a 
patient with a fulminating infection or brain lesion. With few ex- 
ceptions, workers have been unable to produce chronic peptic ulcers 
in the stomaeh and duodenum of the dog. Gastric ulcers have been 
occasionally produced by preventing the regurgitation of duodenal con- 
tents into the stomach with simultaneous feeding of hydrochloric acid. 
One of the few methods by which chronic ulcers resembling peptic ulcers 
in man can be produced with regularity involves the principle of haring 
gastric juice come in contact with jejunal mucosa unprotected by alka- 
line duodenal contents. This is the so-called surgical duodenal drain- 
age, familiarly Imown as the Mann-Williamson’ opeiution (Fig. 1). In 
this operation the pylorus is severed and the duodenal end inverted, 
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Tile jejunum is severed just beyond tlie duodenojejunal junction, and the 
proximal cut end of jejunum is anastomosed io the ileum while the dis- 
tal cut end of jejunum is anastomosed to the pyloric end of the stomach. 
By this means, all the duodenal contents are shunted into the lower 
ileum, and the gastric juice is emptied into a jejunum which can re- 
ceive no duodenal contents. After this operation, ulcers form in the 
jejunum close to the gastrojejunostomy stoma. It has been shmra by 
a large number of workers that this procedure is a most reliable way 
of consistently producing ulcers which are similar to chronic peptic 
ulcers in man ; ivhereas, these c.vpcrirnentallj'' produced ulcers are very 
similar to gastrojcjunal ulcers in man, there are important points of 
difference from gastric and duodenal ulcers. Therefore, it is question- 
able to what extent results obtained from the investigation of these c.\'- 



Fig. 1. — Surgical duodenal drainage into the lower ileum (Mann-Wllliamson opera- 
tion). 

periniental ulcers maj' be applied to the question of etiology of gastric 
and duodenal ulcers in man; however, there is much similarity between 
these ulcers and gastrojcjunal ulcers. 

Experimentation up to the present time indicates that one of the im- 
portant etiologic factors in the production of peptic ulcers, and es- 
pecially of gastrojcjunal ulcers, is tlie action of the gastric juices. Tlie 
question of whether the acid itself is the main factor or whether the 
pepsin in the gastric juice is also an important factor, cannot be regarded 
as settled at the present time. There is rather convincing evidence, 
however, that other factors, such as muscle spasm, stenosis, mechanica 
trauma, and nervous reflexes associated with hyperacidity, play an im- 
portant part. In addition to this, and especially in the consideration of 
gastrojcjunal ulcers, the increasing vulnerability of the intestinal mn- 
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cosa to gastric juice as the distance from the pylorus increases must be 
borne in mind. . This fact has been convincingly shown by the ex- 
perimental work of McMaster- and others. Those cases in humans 
where by mistake gastroileostomy wms performed instead of gastroje- 
junostomy, with the rapid subsequent development of an ulcer are fur- 
ther evidence of this fact. Therefore, one principle which must be borne 
in mind in performing an operation for peptic ulcer is that, other things 
being equal, the more distal the loop of jejunum which is used for the 
gastrojejunostomy, the more likely jejunal ulceration is to occur. This 
is especially important to consider where complicated secondary opera- 
tions may be required for jejunal ulceration. 

In the various surgical procedures used in the treatment of peptic 
ulcer, there are several objectives which are sought after; and their 
attainment is considered as increasing the likelihood that the surgical 
procedure will give a good end-result. The principle objectives are 
(1) reduction of the acidity, and (2) rapid emptying of the stomach. 
In speaking of the effect that a particular type of surgical operation has 
on the acidity, one must be careful to be specific as to what is meant. 
One usually analyzes the gastric contents and refers to these values. 
However, in considering the question of acidity in relation to the etiologj" 
of gastrojejunal ulcer formation one must remember that a reduction 
in gastric acidity does not mean a corresponding change in the reaction 
of the jejunal contents near the gastrojejunal stoma. The pH of the 
contents in the efferent loop of a gastroenterostomy is the net result of 
the pH of the gastric contents discharged through the gastroenteros- 
tomy stoma and the pH of the jejimal contents itself. In the Mann- 
lYilliamson type of surgical duodenal drainage -which has been -widely 
used experimentally to produce jejunal ulcers, the important fact is 
not the acidity of the gastric contents itself, but the absence of alkaline 
juices on the jejunal side of the anastomosis, except for the slight jejunal 
secretion. As a result, no appreciable further neutralization of the 
gastric contents occurs in the upper jejunum. Although by this opera- 
tion the gastric acidity is somewhat elevated, the change is not as mai’ked 
as one might think. Examination of the jejunal contents, however, sho-^vs 
a considerable change to the acid side postoperatively.^ The same prin- 
ciple applies, to some extent at least, to the various surgical procedures 
used in the treatment of gastric and duodenal ulcer. In a Polya tj'pc 
of resection, for instance, if most of tlie duodenal contents coming up 
the afferent loop go back through the gastrojejunostomy stoma into the 
resected stomach and mix with the gastric contents, the analysis of the 
gastric contents may show a low acidity ; but this acidity may be almost 
the same as that in the efferent limb of the gasti’ojejimostomj', since in 
this instance there is little alkaline juice which is being shunted directly 
from the afferent to efferent loop of the gastrojejunostomy. In another 
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case of Polya resection, because of a different mcclianieal arrangement, 
a smaller percentage of the duodenal .iniecs passing along the afferent 
loop might be shunted back into the stomach, and altliongh the gastric 
acidity itself might be higher than in our previous case, the contents of 
the efferent jejunal loop aetnallv iniglit be more alkaline. So one must 
boar in mind that, analysis of the gastric aciditj^ does not indicate the 
pH of the contents of the efferent loop where jejunal ulcers are likely 
to form. 


There has been considerable difference of opinion concerning the rela- 
tive importance of the reflux of duodenal contents into the stomach in re- 
ducing gastric acidity. By some it is considered the chief mechanism 
by which the gastric aciditj* is reduced in the later stages of digestion 
of a meal in the stomach ; whereas, other’s believe its importance is greatly 
exaggerated. Furthermore, it must be remembered that some constitu- 
ents of the duodenal contents are a slight stimulus to gastric secretion. 
However, there can be no doubt whatsoever concerning the importance 
of the duodenal contents in neutralizing and diluting the gastric chyme 
after it leaves the stomach. In the case of some of the operations used 
in the treatment of peptic nicer, the regurgitation of the alkaline in- 
testinal contents into the stomach is regarded as one of tlie important 
points to he achieved; in gastroenterostom.y, for example. Further- 
more, there is much evidence that considerable reflux does occur.'* In 
partial gastrectomy’ the emphasis is more on the reduction of the acid 
secretion of the stomach and the rapid drainage of gastric contents 
than on regurgitation of duodenal secretions. 

Since duodenal regurgitation is considered desii-ahle, it is quite sur- 
prising to note that JlcCann^ reports the development of jejunal ulcers 
in approximately 80 per cent of twenty-six dogs with gastrointestinal 
anastomoses through which there was complete regurgitation of duodenal 
contents into the fundus of the stomach. In fact, he came to the conclu- 
sion that jejunal ulcers could be produced as readily by diverting the 
duodenal contents into the stomach as by draining them into the lower 
iieum. Furthermore, he did preoperative and postojmrative gastric 
analyses using a test meal and thought that the type of acidity curve 
was similar. Examination of these curves, however, shows that in the 
dogs in which the duodenal contents -were diverted into the lower ileiun, 
th^ acidity remained at a high level for a longer time postoperativel.y. 
On the other hand, in the cases in which tlje duodenal contents were 
drained back into the stomach, there was a slightly lower acidity than 


in the preoperative analyses. 

As far as we have been able to ascertain, this work of JlcCann has no 
been repeated by other investigators. However, an arrangement 
to McCann’s, with the exception that the duodenal contents were s 
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into the prepyloric portion of the stomach instead of the fundus, has been 
used in experimentation by at least three workers.®’ ® They used a total 
of thirty-seven dogs and obtained only two jejunal ulcers. The ques- 
tion naturally arises whether this difference in the site of the entrance 
of the duodenal contents into the stomach, with resultant difference in 
the thorougluiess of mixing of the gastric and duodenal juices, could 
be responsible for the difference in the results. Therefore, it seemed 
worth while to repeat McCann’s experiments with certain modifications. 
There are some theoretical and practical considerations of considerable 
importance that these experimental obseiwations bring to one ’s mind. If 
it were true that complete duodenal regurgitation were associated with 
a high incidence of jejunal ulcer and little change in gastric acidity, it 
would be of considerable clinical importance, because ordinarily duodenal 



2. — Surgical duodenal drainage into the fundus of the stomach. 

regurgitation is considered very desirable. In fact, recently there have 
been proposals of new operations for peptic ulcer based on the principle 
that the more complete the degree of regurgitation of the duodenal con- 
tents, the better the results would be and the less the likelihood of post- 
operative jejunal ulcer. 


EXPEKIMENT^VL DATA 

Two groups of experiments were carried out. In one group, a procedure similar 
to that used by McCann was employed (Fig. 2). Dogs were used as the experi- 
mental animals. All operations were performed under ether anesthesia and with the 
usual aseptic precautions. The abdomen was opened through an upper right rectus 
incision. The duodenum was severed just beyond the pylorus and the duodenal stump 
inverted. The jejunum was then divided as short a distance as practical beyond 
the duodenojejunal junction. The proximal cut end of jejunum was anastomosed 
to the fundus of the stomach bj' a side-to-side anastomosis. This was done as far 
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to the loft side of tlic stonincli as was iiioehanically possible. The distal cut end of 
tho jejunum was anastomosed to tho pyloric end of the stomach end-to-end. Before 
making this anastomosis, tho pj-loric end of the stomach was cut at an angle; tho 
same was done to the end of tho jejunum. This was done in order to obtain a 
larger stoma and also to eliminate to some c.'ctcnt tho sphincteric action of the 
pylonc muscle so that gastric emptying would not be interfered with. IS'o ap- 
preciable portion of the stomach was removed, however. Absorbable suture niaferiai 
uas used for all anastomoses. After the immediate postoperative period, the an- 
imals were fed on the usual kennel diet. 

The animals tvere permitted to live until they were moribund or died. 
Seven dogs survived the oiieration from one and one-half to seven 
montlis ; most of them lived over six months. In addition, several dogs 
died within a month of operation ; none of these had jejunal ulcers. All 
the dogs showed progressive loss of weight and strength, in spite of the 
fact that their aiDiictites were good. Their stools were large and often 
foul smelling; this was considered to be due to a partial inability to 
utilize the ingested food. Vomiting was rare. All of the animals be- 
came very anemic. Of the seven dogs which lived sufficiently long to be 
considered for purposes of the experiment, six died appai’entlj' of 
cachexia due to nutritional disturbance. Part of this, nutritional dis- 
turbance may bo due to the fact that in the case of these animals some of 
the digestive ciizpnes, such as trypsin, do not have a medium of the 
proper pl-l for optimum action. There were no other findings in these 
animals at autopsy except congestion of the jejunum. Only one dog 
had jejunal ulceration. This dog had two rather large jejunal ulcers 
close to the gastrojejunostomj’- stoma; one of these, just opposite the 
stoma, had perforated. This animal was the onl}’^ one to show some dila- 
tation of the stomach. There Avere also submucosal petechial hemor- 
rhages in the greater part of the jejunum. None of these seven dogs 
shou'ed any appreciable degree of duodenal dilatation, but in some of 
the dogs which died shortly after operation and Avhich are not included 
in the seven of the aboAm group, definite duodenal dilatation AA'as present. 
These latter dogs vomited considerably postoperatively. In two in- 
stances in AA^hich this duodenal dilatation and stasis Avas marked, it Avas 
the onty obvious cause of death. 

Analysis of the gastric contents after stimulation by the injection of 
histamine Avas carried out in the case of several animals both preop- 
eratively and postoperativeIJ^ In each instance there Avas a consid- 
erable reduction in acidity after operation. Also, in the case of several 
of the animals, studies of the ability of the stomach to neutralize acid 
were made before and after operation. The folIoAving 
emploj’-ed: After analj'sis of the fasting gastric contents, 200 c.c. ot 
tenth normal hydrochloric acid Avere introduced into the stomach. A 
10 e.e. sample Avas removed immediately after introduction and then 
at fifteen-minute intervals for one and one-half hours or until no more 
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specimens could be obtained. A considerable increase in tlie ability to 
neutralize acid was noted in all cases after complete duodenal regurgita- 
tion had been produced by operation. 

A second group of experiments were carried out. In this group, a similar 
surgical procedure was performed, except that about one-half of the stomach was 
resected in addition. (Fig. 3.) The pylorus was severed, and the duodenal end 
inverted. The distal half of the stomach was resected; the jejunum was severed 
just beyond the duodenojejunal junction, and the proximal cut end of the jejunum 
implanted into the fundus of the stomach side-to-side. The distal cut end of je- 
junum was anastomosed to the resected end of the stomach end-to-side. This re- 
sulted in complete duodenal regurgitation in a resected stomach. 

Five dogs survived this operation from two to five months. All the 
dogs showed changes similar to those seen in the previous group. At 



Pig. 3. — Surgical duodenal drainage into the partly resected stomach. 

autopsy, only one dog had a jejunal ulcer; this ulcer had perforated. 
The other dogs died apparently of cachexia from nutritional disturbance. 

Gastric analysis in this group showed a somewhat lower acidity post- 
operatively with histamine stimulation than in the previous group. In 
one instance only was there anacidity. These animals were able to 
neutralize acid very rapidly. 


DISCUSSION 

It is not entirely obvious whj^ we obtained such a markedly different 
incidence of jejunal ulcers from that which McCann reported. It is 
probably not due to the length of time which the animals survived, be- 
cause McCann states that most of liis dogs developed ulcers within one 
to three months after operation, while most of our animals survived 
about six months. If the difference in frequency of jejunal ulceration 
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were due to llie fact tliat JlcCaim etherized some of the dogs when they 
refused food and lost weight; wlicrcas, we waited until the dogs died, 
then probably the ulcers in his dogs were not really chronic in charac- 
ter, although we saw no e^’idence of scarring of the jejunum at autopsj'. 
The site of entrance of the duodenal contents into the stomach might 
be a factor, but we implanted the duodenal end of the severed jejunum 
as far from the pjdoric end of the stomach as possible. The size of the 
gastrojejunostomy’ stoma at the outlet of the stomach and the fact that 
we cut the pydoric muscle in such a way' as to reduce the sphincteric 
action of the pylorus might well be the explanation for the difference 
of oyir results. Ivy and Fauley’® and Steinberg and Proffit” have shown 
the great diminixtion in the incidence of jejunal ulceration in dogs ivhen 
an anastomosis with a large stoma is made. Furthermore, McCann 
mentions definite delay in gastric emptying, probably’ due to stenosis 
at the gastrojejunostomy stoma ; whereas, in our animals gastric empty’- 
ing was more rapid than before operation. The adequacy’ of the blood 
supply’ in the area w’here the ulcers form, tlie types of dogs used, and 
their diets might all be factors, but cannot be evaluated. 

The relationship between the nuti'itional status of the animal and the 
development of experimental jejunal ulcers is an important factor to 
consider. Flood and ilfullins’® recently considered this point and stud- 
ied the nutritional disturbances in dogs after the Mann-Williamson 
surgical duodenal drainage. Our dogs showed similar changes, although 
the changes occurred more gradually’. How’ever, a difference in nutri- 
tional status does not seem to be the explanation for the difference be- 
tw'een our results and those reported by’ McCann, because our dogs ap- 
parently showed the greater evidence of nutritional difficulties, and y’et 
our incidence of ulcer was much less. 

Even though -we obtained a much lo-wer incidence of jejunal ulcera- 
tion than McCann reported, one may’ conclude that in spite of regurgi- 
tation of duodenal contents into the stomach with resultant diminution 


in the acidity of the gastric contents, jejunal ulcers may form, because 
the jejunum may thereby be exposed to a relatively more acid secretion. 
This is even true w’hen we have a partial gastrectomy in addition to 


complete duodenal regurgitation. Apparently there is a mechanism by 
wliich the stomach, to some extent at least, controls tlie acidity of the 
contents ejected from the stomach. The alkaline duodenal juices to 
some extent are analogous to added alkaline by’ mouth, and produce a 
somewhat similar response of gastric secretion ; both cause some secre- 
tion of acid blit not a sufficient amount to neutralize completely the 
aficali. How’ever, part of the duodenal alkali is lost, so to speak, as far 
as being available for neutralization on the distal side of the pylorus. 
Therefore, the end-result is that the jejunal mucosa is exposed to a more 
acid contents than if no regurgitation had occurred. To corroborate 
these points the report of Schmilinsky” is interesting. He operated 
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upon three cases of jejunal ulcer following gastroenterostomy and per- 
formed an. operation by which there was forced regurgitation of all 
duodenal contents back into the stomach. One patient died postop- 
eratively; one died one year later of a new perforated jejunal ulcer-, 
while the third had much epigastric distress, a so-called gastritis, and 
developed dilatation of the duodenal loop. The operation was also car- 
ried out on five cases of duodenal ulcer. Several of these had gastro- 
intestinal symptoms of considerable severitj’’ after the operation. They 
also seemed to develop a form of gastritis. An anacidity Avas not al- 
Avays obtained. Schmilinsky concludes that, Avhereas, the stomach is 
physiologically adapted to deal Avith a small amount of duodenal con- 
tents, it is not intended to handle a large amount. 

That jejunal ulcers Avill occur Avith the same frequency AAdiether all 
or none of the diAodenal contents is shunted back into the stomach, as 
l^IcCann believed, does not seem to be true. All Avorkers aaTio haA*e used 
the Mann-Williamson operation report a much higher incidence of je- 
junal ulcers than Ave obtained in our experiments. In fact, OAvings and 
Smith^^ report the healing of a certain percentage of jejunal ulcers 
produced by surgical duodenal drainage Avhen the duodenal contents are 
later shunted back into the stomach. 

SUMJIARY 

In a consideration of the role of acidity in the production of jejunal 
ulcers, the analysis of the gastric contents is a very unreliable guide. 

"Whereas the more the regurgitation of intestinal contents into the 
stomach after a gastroenterostomy or gastric resection, the loAver the 
resultant gastric acidity, this regurgitation Avill not loAver the acidity 
m the efferent loop of the jejunum. Therefore, although the regurgita- 
tion lessens the chances of further trouble Avith the gastric or duodenal 
ulcer, it does not diminish, but in fact may increase the chances of de- 
veloping a jejunal ulcer. 

Mechanical factors, such as kinks, stenosis, and the muscular spasm, 
also play a role in jejunal ulcer formation. 

The details of the mechanical aiTangement in each individual case 
Avill be an important factor in determining the amount of duodenal con- 
tents regurgitated into the stomacli after a gastric operation and hence 
may influence the chances of jejunal ulcer formation. 

We have been unable to corroborate ilcCann’s finding of a very high 
incidence of jejunal xAlcer in dogs after drainage of the duodenal contents 
into the fundus of the stomach. The difference in our results is due 
probably to the larger gastrojejunostonij* stoma which we employed. 

Considerable digestive disturbance may result from complete duodenal 

regurgitation. 
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The Training of the Surgeon • 

B AEON BOYEE’S statement, made early in the nineteenth century, 
that surgery had reached the greatest heights to which it could 
ever attain, is another example of how easily the surgical prognosticator 
may he led astray. The art of surgery and the science upon which it is 
built are constantly changing and, as a result of this, the preparation 
of young men interested in a career in surgerj^ must also change. 

The training of the barber surgeons was in large part based upon a 
knowledge of anatomy. It remained for John Hunter to give surgery 
a firm and lasting foundation in pathologic anatomy. With the develop- 
ment of the aseptic discipline, surgical therapy was revolutionized and in 
the last quarter of the nineteenth century more was accomplished 
to place surgerj"- on a firm basis than in all the years which had gone 
before. It was during this period that symptomatology was correlated 
with the morbid anatomy of the living patient and not with the end- 
results of pathologic processes, as observed at the autopsy table. 

The art and science of surgery was in large part developing during 
this period because of the expansion which was taking place primarily 
in bacteriology, but also in physiology, physiologic chemistry, and 
pathology. While it was previously considered sufficient for the surgeon 
to have a background in anatomy and pathology, it has become equally 
important that he have had a good basic training in these other sciences. 

Since the ultimate aim of surgery is to restore function, it is only by 
the surgeon’s ability to do this with increasing effectiveness that we 
can maintain a dynamic art. To restoi’e function the surgeon must 
possess an intimate knowledge of normal function, and the methods 
by which pathologic processes lead to changes in function. Thus, an 
intimate, working loiowledge of what arc unfortunately called the pre- 
elinieal sciences is of the gi'eatest importance to the surgical specialist as 
well as to the general surgeon. 

It is training of this type which has resulted in the rapid develop- 
ments of neurosurgery, thoracic surgery, and the surgery of the cardio- 
vascular system. It is upon the firm foundation of physiology in its 
broadest aspects that the great advances m the pre- and postoperative 
treatment of the handicapped patient have been developed. 

^lauy of the ablest minds in the sui’gical profession have been keen 
observers, Tliey have, in many instances without knowing it, made a 
laboratory of the bedside and the operating table, and these can be just 
as much of a laboratory as the purel}- experimental workshop. 
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It has, furthermore, been slated that a rigid discipline in the basic 
sciences may be necessary for the neophyte wlio is preparing himself 
for an academic career in surgery. I cannot see tliat the training need 
or should be any different for the surgeon Avho does not liave the 
oportunity to teach in our medical sciiools. He will, in all probability, 
train young men, and as a group the surgical practitioners will be en- 
trusted with a larger number of lives. The siii'gical practitioner must 
not only have a working background in the basic sciences, but he must 
provide himself with the means of keeping in contact with the im- 
portant advances in these subjects, as they relate to the art and science 
of surgeiy. 

There are still many surgeons who e.vpress their belief that this 
foundation in the basic medical sciences as a part of the training of 
the surgeon is overemphasized, with the result that the young surgeon 
is becoming too scientific; that the ability to use his fingers dexterously 
is the sine qua non of a student's training. A review of the publications 
of some of these men shows that often they attempt to utilize the de- 
^•elopments of the basic sciences to clothe their own contributions, a lack 
of consistency in the point of view which they take. 

It would be folly to state that the technical aspects of surgery had 
reached their fullest development, but it is, I believe, a just prognostica- 
tion to state that the improvements in the end-results of surgical therapy 
will come from an ever enlarging knowledge of the processes involved in 
maintaining normal function, and our ability to understand the mecha- 
nism involved in alteration from the normal. 

As long as we refuse to accept this point of view, the training of the 
surgeon will be distorted, and as Buckle has said, the philosophy of 
any subject is not at its center but on the periphery where it impinges 
on all the other sciences. 

The training of young men interested in a surgical career should be 
based upon more than a foundation in anatomy, pathology, and the 
technical aspects of surgical maneuvers. It slioulcl, in part, include 
training in the other basic sciences. This will bring surgical knowledge 
from the inner circle to the periphery where the surgeon will meet and 
interpret the normal and abnormal processes of living tissues, and from 
such a contact developments cannot help but come. 

— I. S. Ravdin, M.D. 

Philadelphia, Pa. 


Training the Young Surgeon 

T^HE proper training of the young surgeon is being given a great 
1 deal of justified attention, and perhaps the most important recent 
step is in the formation of the American Board of Sui-gery for the 
certification of those properly qualified. In most instances tins is going 
to mean, for the young gi'oup, a residency or its equivalent. 
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In the effort to improve the standard of surgery, a great step forward 
has been taken. A definite minimum period of hospital training for 
those who wish to be certified has been established and this, with the 
hospital standardization of the present and that to come, should insure 
a favorable circle of better trained men making better institutions and 
better institutions making better trained men. 

AVe have established standards of premedical education, medical 
education, hospital training, and we have specified that there must be 
two years of surgery added to those spent in hospitals (with a fourth 
year resideney). It seems that it would be helpful for those in authority 
to further aid bj^ providing, as far as possible, positions and ivork for 
this young group of Avell-trained men, thereby^ aiding them, the hospitals, 
the surgical dispensaries, and the medical schools. 

The American Board of Surgery demands a four-year hospital train- 
ing and “an additional period of not less than two years of study or 
practice in surgery.” This last regulation is necessarily a more or less 
loose one, in that a percentage of men will form attachments that are of 
little value, a marking of time onlj’^, while others will obtain positions 
giving them excellent training and experience. Thus it is seen that, with 
all the care and thought given, there is, in most cases, a w'eak link in the 
chain; namely, the years following a residency or other hospital train- 
ing. In our present system there is, from graduation on, a step-by-step 
advance in knowdedge and opportunity to the crescendo of the year as 
resident surgeon when a large experience is obtained; then there is a 
sharp diminuendo, during which many tangles can be straightened out of 
the skein, much reading done, notes, records, and ideas clarified and 
amplified, but the hands are more or less idle. 

How to help bridge this gap is a pertinent current question. The need 
of surgical experience on the part of the ymung surgeon and the problem 
of extensive and increasing dispensary and free 'svard services should be 
subject to adjustment mutually beneficial. Naturalty no hard and fast 
rules applicable to all hospitals can be established. A large hospital wdth 
a five-, six-, or seven-j^ear residency is different from one with a four- 
year residency. Hospitals affiliated with medical schools are in a some- 
what different position from those not so connected, but the discussion 
of any plan may direct some attention to, and help strengthen, this weak 
period in the present general scheme until further study^ crystallizes a 
more universally acceptable plan. 

It may be that the next few decades will see the development of hospi- 
tals for postgraduate training different from those now available. (The 
Koman Catholic Archbishop of Baltimore has at his disposal a fund of 
000,000 which he hopes to let grow for an indefinite number of years; 
and, when it is sufficiently* large, he has in mind the establishment of a 
haspital planned to cover some of the problems outlined above.) 
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For some years we have liad at tlic hospitaP with wiiieli I am con- 
nected, a plan that is not without serious faults but which has advantages 
that may be worth considering. Our liospital, a general one of 250 beds, 
is connected with the University of Hlaryland School of SIcdicine and is 
used for teaching one-half of the senior class and for some of the junior 
classwork. The chief surgeon and the staff of attending surgeon.s, 
including the specialists, attend the wards and do the teaching. The 
arrangement of the work of the senior surgeons docs not interest us 
here. The plan for the younger men may pei’liaps best be traced 
from below upumi'd. If the resident surgeon is a native of the city 
or if lie decides to remain and desii’cs to become connected witli 
the hospital, he is required to work in the dispensary and do dis- 
pensary teaching. If he continues to be earnest, interested and 
deserving, and if he confines his work to surgery, an effort is made 
to give him a connection with the ward work. This consists at first 
of a night service; that is, for one or more nights a week he is on 
call from 7 p.m. to 7 a.m., to be responsible, with the resident, for the 
ward cases that come in as emergencies, a senior sni’geon being con- 
sulted, if necessary. Naturally this gives him a limited type of work, 
omits, in the main, elective cases, but gives him difficult diagnostic prob- 
lems, all t 3 "pes of acute conditions, traumatic cases, etc.; but more impor- 
tant, it gives him a connection witli, and interest in, the ward work. 
Further, it puts him in line for promotion. The next older group gets 
a summer service and looks after the wards between the school sessions. 
From these two gi’onps the teaching staff is reemited, each regular 
teacher picking one of the most likely of tJie .younger men as a substi- 
tute in ease he cannot meet a class. In this way, the younger group is 
kept interested in the dispensary work, the ward work, and the teach- 
ing, at the same time not themselves becoming stagnated. Each substi- 
tute has to he prepared to give a clinic or ward class on short notice; he 
must be ready not only to discuss a case and operate, but he must have 
drj' clinics prepared. 

One of tlie first criticisms will, no doubt, be that this plan interferes 
with the resident’s work. That might be more largely the ease in a 
hospital with five-, six-, or seven-jmar residency, but it does not hold so 
true mth a four-year man, who is not permitted to do mueli operating 
until the latter half of his residency. Wlien lie finishes liis term, he lias 
seen a great deal and has had a large experience, with from 200 to 300 
major operations, but most of his operating comes in the last part of his 

term. 

The residenej’’ begins and ends September 1; whereas, the other mem- 
bers of the house staff change July 1. This is done for two chief reasons : 

A. Because it allows the outgoing resident the summer months to break 
in the rotating internes and the assistants, though these latter are usually 
rotators who have been promoted and know the ropes. 


•Mercy Hospital, Baltimore, Mtl. 
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B. It pei-mits the resident to have two months at the end of his train- 
ing period when no clinics are being held and during which he gets a 
large amount of material. It is customary for the young attending man 
to let the resident do the operating, but he is there, he sees the case, gets 
the experience, discusses it with the resident, and it is helpful to both 
and safer for the patient than having the resident unsupervised. 

This comes in slight conflict with the rule of the American Board of 
Surgery requiring ‘ ‘ adequate operative experience in which the 

candidate has assumed the whole responsibility Perhaps 

there is room here for argument, with the patient having an advocate. 

A second objection might be that the supply and demand might not 
balance. The plan is flexible to a considerable degree. At present we 
have seven men on night duty — ^no hardship on any one. The nights 
could be divided among any less number. For instance, giving three 
men two nights and the newest recruit one, or giving five men a night 
each and the sixth two nights, etc. 

If appropriate applicants are scarce from one’s own ex-residents, 
outside talent is called upon. If there are too many applicants, it is a 
survival of the fittest. The attrition of the specialties, increasing private 
work, indifference, inability to teach, will eliminate a percentage. 

A third argument might be that the young attending surgeon does 
not do the operating. His hands are still idle. This is true to a large 
extent, but he is seeing eases, is in contact with patients, with teaching, 
ward rounds, etc., and he can, if he so desires, take an occasional case, 
if the resident is getting an ample number. 

This or some similar plan is suggested to help the applicants for 
certification. At the same time, it may aid in strengthening the ward 
services, surgical dispensaries, and may help in the development of 
future teachers. 

—Walter D. Wise, M.D. 

Baltimore, Md. 
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be confronted with quite an uncontrollable hemorrhage." Mikulicz® 
was one of the first to realize the advantages of removal of part of 
the tissue of each lobe, and found that he could control the hemorrhage 
even if he cut through the parenchyma of the gland. He devised an 
operation similar to the one ive use today, a bilateral partial resection. 
In the period immediatelj’^ folloiving the introduction of antiseptic 
surgery, Billroth® operated upon 48 cases for goiter, ivith 4 deaths, 
8.3 per cent mortality. To Theodore Kocher"’ ® belongs great credit 
for perfecting the operation of thyroidectomy and for being the first 
to do a large number of cases. He used the collar incision,® the origin 
of which is usualty ascribed to liim, but it was previously recommended 
by Boeckel.® Gley,^® in 1891, shoived that the parathyroid glands were 
essential to life, and later Vassale and Generali,^^ in 1895, studied the 
function of the parathyroids and showmd their relation to tetany. 
According to Dubois,^^ Frederic Miiller ivas tlie first to show that the 
metabolic rate was increased in hypeidhyroidism. hlagnus-Levy,^® in 
1895, demonstrated an increase in oxygen consumption in Basedow’s 
disease, and showed that it returned to normal after recovery from 
thyroidectomy. 

Mun-ay,^'‘ 1892, was the first to use thyroid extract in the treatment 
of myxedema. 

In 1897, Theodore Kocher® reported 1,250 thyroidectomies, and in 
the last 175 cases had no deaths. Thus, at the beginning of the century, 
though little ivas known of the physiology of the thyroid gland, some 
men, notable among whom were Kocher® and Halsted,^® were perform- 
ing thyroidectomy with success in many cases and -with an appreciably 
low mortality. 

ETIOLOGY 

The etiology of goiter, wdiile still obscure, has been under close investi- 
gation by many authors, and the information gained, especially in recent 
years, is encouraging, so much so that some disclosures appear to be 
enticingly near the solution of the problem. 

It has long been known and felt that iodine or a deficiency of it 
was in some way closely bound up wdth the cause of goiter. It has 
also been appreciated that throughout the ■world, especially in moun- 
tainous regions and glacial belts, goiter is prevalent. The geographical 
cliaraeteristies and location of goiter have been investigated in i-eeent 
years by de Josselin de Jong,^® Helhvig,^'- ^® Turton,^® and Smith.®®’ 
Smith®®' ®i believes that the incidence of goiter is indirectty propor- 
tionate to the amomit of solar radiation. Birchem® and others believe 
h is due to water supply. Bireher®® found that when goiterogenic 
water was passed through a Berkefeld filter it rendered it free of the 
goiterogenic substance. 

According to Helhvig,^® the idea that excess calcium in the water 
is responsible for goiter is over a century old. As carlj- as 1912, 
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Waller*^ advanced the theory that tlie essential factor in goiter seemed 
to he hard water supply. Hellvdg V®- experimental evidence showed 
that rats fed on a diet deficient in iodine did not develop goiter, but if 
the diet was not only deficient in iodine but high in calcium chlorides 
goiter did develop. Hibbard"'’ and Thompson”® corroborate this evidence. 
Warthin"' believes that in exophthalmic goiter patients have a typical 
constitution similar to that of status thj’micolymphaticus. 

Experimental and clinical evidence on the effect of the sympathetic 
nervous control of the thyroid gland as an etiologic factor in goiter 
is not convincing. "Woi'k has been done in this field bj’’ Cannon,"® 
Wilson,-® Marine, Eogoff and Stewart,®® and Reid and Holman.®^ 

Halsted®®' concluded from microscopic studies on thyroid glands 
of dogs wdth low gi’ade infections that infection caused hj^perplastic 
changes in the thjwoid gland. Cole and Womack®^'®" found hyper- 
plastic changes in the thyroid gland following infections in other parts 
of the body. Mahoraer-®® performed similar experiments and found 
evidence to the contrary. 

The possible relationship between psychogenic factoi's and diffuse 
toxic goiter have in recent years again been aelmo-udedged by Plummer 
and Mayo,®" Slittelmann,®® and Geyer.®® 

LicinP® after extirpation of the pancreas in dogs found an increase 
of colloid in the vesicles of the thyroid. On the theory that the 
tfij^roxin is a compound of tjTosine and iodine and that a deficiency 
of t.vrosine might result from an absence of tryptic digestion due to 
poor pancreatic function, Davis, Hinton, and Killian,^^ and Hinton, 
Morton, and Weeks'*® ligated the pancreatic ducts in dogs and found 
a storage of colloid with an increased amount of iodine in the thyi’oid. 

Marine and Baumann'*® by excision or injury to the adrenal gland 
of animals found an increase in metabolism, a condition analogous to 
exophthalmic goiter.^'*’ Mahorner®® failed to find histologic changes 
in the thyroid gland of dogs under similar experimental conditions. 
Other evidences of the relationship between the suprarenal and thyroid 
glands, though not eutirelj'- consistent, are the reports bj’’ Shapiro and 
Marine'*® and Tsuji*^ that improvements in patients with hyperthyroid- 
ism followed the administration of suprarenal gland; and the reports 
by Crile^® that symptoms of hyperthyroidism abate after a denerva- 
tion of the suprarenal gland, and the recent report of Pemberton of 
an apparent mitigation of postoperative hyperthyroid crises from the 
administration of suprarenal cortex, sodium chloride, and sodium bi- 
carbonate and sodium citrate. 

Marine,®® as early as 1914, showed that feeding brook trout hog 
liver and hog heart produced goiter in the fry in four months an 
concluded that some other factor than depletion of iodine ivas eaus - 
tive in the production of goiter. The possibility that some extraneous 
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goitei’ogenic substance may be responsible for the disease has been 
definitely demonstrated experimentally by Webster and others.®^'®® 
Tiie question as to whether irradiation of the cabbage would change 
its goiterogenic quality was studied by Westra and Hmiter.®® McCaz'- 
rison®" found that soya bean and groundnut would produce goiter in 
rats provided there was a deficiency of vitamins in the diet. Other 
clinical and experimental work bj’’ MeCarrison®*'®^ has shown that the 
following factors are operative in the production of goiter: filth, in- 
gestion of contaminated material, unsanitary conditions, vitamin de- 
ficiency, and an excess fat or calcium with a deficiency of vitamin A, 
B, or 0. 

Spence®^ found that injecting chickens intramuscularly with methyl 
cyanide, to which they are resistant, resulted in some goiterogenic 
action when large doses were used. Cole, Womack, and Bllett®® studied 
90 chemical compounds for goiterogenic properties and found that 
histamine, xanthine, caffeine, theophylline, and theobromine apparently 
produced in the thyroid definite desquamation, loss of colloid, and 
beginning hyperplasia. Marine and Eoseu®^ likewise produced chronic 
progressive bilateral exophthalmos in immature rabbits maintained ozi 
a diet of alfalfa hay and oats by daily intramuscular injection of 
methyl cyanide. 

In recent yeai’s, studies on the influence of hormones of the pituitary 
gland on the thyroid gland have indicated a most interesting and most 
promising field of investigation for the possible cause of hyperthyroid- 
ism, suggesting very strongly that the fundamental seat of disturbance 
in a case of toxic diffuse goiter is the anterior lobe of the pituitary 
gland. 

As early as 1911, Simpson and Hunter®® called attention to the fact 
tliat there is evidence of inez-ease in the size of the pituitary in the 
thyroideetomized animal. Benedict and Homans,®® in 1911, found a 
marked fall of total metabolism in the hj’^popbysectomized dog. Al- 
most eveiyozie is familiar wdth the classical work of Gudezaiatsch®' 
(1914), who desczibed the changes in tadpoles resulting fz'om feeding 
them thyroid gland. An early metamoi’phosis was induced. In 1916, 
Smith®® and Allen®® foizizd that in the hypophyseetomized tadpole there 
was atrophy of the thyroid gland and z'etardation of metamorphosis, 
hz 1920, Alleiz'*^® performed experiments zzpon tadpoles, extirpating the 
thyroid or the hypophjmis. Absence of the thj'roid gland, he found, 
fully prevented metamoz’phosis, but transplantation of the aziterior 
pituitary to the hj'pophysectomized amphibian I’esulted in a marked 
acceleration of growth. Smith and Sznith,^^ in 1922, found that intra- 
pei'itoneal injections of fresh antez’ior lobe substance made changes in 
the thyroid in previously hypophyseetomized tadpoles. The changes 
were in the nature of a return to noz'mal from an atrophic picture of 
the thyi’oid. These investigations zvei-e the basis for further research 
along these lines and numei-ous investigators'®'^'-^ have almost uni- 
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foiinJy lepoi’tocl that exh’ncts of the anterior Jobe of tlie pituitar)' 
injected into lower animals result in the following changes; (1) in- 
crease in the size of the thyroid gland to as much as sixt^' times the 
noimal weight, as I’cported by Shockaert;'^ (2) a decrease in the 
amount of colloid in the thyroid gland; (3) an increase in the size and 
number of epithelial elements of the tlij^roid resembling that seen in 
the histologic picture of exophthalmic goiter; (4) an increase in the basal 
metabolic rate; (5) a loss of weight in the experimental aizimal; (6) 
exophthalmos; (7) decrease in the iodine content of the thyroid gland; 
(8) increase in the iodine content of tlie blood; (9) diminished gly- 
cogen content of the liver; and (10) early metamoi'phosis of tadpoles 
which is absent if the tli 3 'roid has been removed. In other words, 
repeated subcutaneous or intraperitoiieal injection of extract of ante- 
rior lobe of the pituitaiy bod.y into lower animals apparently stimu- 
lates the tlijn-oid gland to aetivit 3 ’', and in the absence of this hormone 
there is atroph 3 ’’ of tlie th 3 'roid gland. In its excess, a condition is 
produced in lower animals which comes closer to being the clinical 
and pathologic picture of exophthalmic goiter than has ever been pro- 
duced bj' au 3 ’' other method. However, one must not conclude defi- 
nitely that the tlo'rotropic hormone of the pituitaiy gland in excess 
is the cause of lypertlyroidism. The studies are suggestive that such 
ma 3 ^ be an operative cause, but the 3 ' do not entirel 3 - prove that it is 
f/ie cause in toxic diffuse (exophthalmic) goiter. Repeated injections 
of anterior pituitaiy hormone are not accumulative and apparently 
after a short time the tlyroid gland returns to its normal appearance. 
Collip and Anderson'^' felt that an antihormone developed in the 
blood, and the 3 ’’ obtained an extract from the serum of a horse injected 
with thyrotropic hormone which inhibited the action of tlyrotropic 
hormone or b 3 ^ itself depressed the metabolic rate of normal animals. 
Thompson and eoworkers"“ found that the thyrotropic principle in the 
human elevated the basal metabolic rate but produced no change in 
patients with marked myxedema. 


IODINE IN ITS RELATION TO THE THYROID GLAND 

Kendall,i== in 1915, isolated the active principle of the thyroid gland 
containing approximatel 3 ’' 60 per cent iodine. He named this piin- 
ciple tli 3 H-oxin. Haringtoid^e accurately determined its formula. Har- 
ingtoni-' believes that thyroxin and diiodotyrosine account for all 
the iodine in the tlywoid gland. He thinks that the natural aatiAe 
secretion contains both thyroxin and diiodotyrosine. Abelin*-® fouucl 
that diiodot 3 wosine mitigated the effect of thyroxin. Delcourt- ei- 
nardi^'’ substantiated these findings. However, Lerman and ba er 
conclude that diiodotyrosine is calorigenieally potent so long as i i 
part of the thyroglobiilin molecule, but loses its ‘ 

rated. The relationship of iodine and iodine eontent of the g a 
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its histology has been studied by Marine and Lenhart/®^ Mosser/®" 
Joi’di/^® Rienhoff,^®^ Cnrtis,^^" and otliers. Plummer^®® introduced the 
routine use of iodine as a preparation for operation in the exophthalmic 
goiter patient in 1922, and by this measure the mortality was tremen- 
dously redueedd®^ Many studies^®*'^^® continued to be made on the clini- 
cal effects of the administration of iodine to the thyrotoxic patient. The 
summary of studies in recent years concerning this problem is that in 
the diffuse toxic goiter (exophthalmic goiter), there is a sharp im- 
provement on the administration of iodine, and that eventually the 
gland becomes refractory to the administration of iodine and no fur- 
ther improvement occurs. Many authors, including such experimen- 
talists and clinicians as Marine^® and Means,’^'*® continue to i-eiterate 
the fact that the administration of iodine to the toxic goiter patient 
as a therapeutic measure other than for preoperative preparation is 
wrong and does not give the patient the best chance of recovery, wdiieh 
he would have with surgerj'^ following preliminary iodine medication. 

• The determination of iodine in the blood is a long and difficult 
chemical problem (Aitken^®® and Perkin^®^). It has been found by sev- 
eral investigators that the blood iodine in the thyrotoxic patient is 
appreciably increased as a general rule. Lahey^®® believes that the 
determination of the blood iodine has some value in indicating the risk 
in operation in thyrotoxic patients. It was found that in 70 per cent 
of patients having blood iodines which were elevated preoperativeljs 
multiple stage operations were performed in 17.9 per cent, while of 
30 per cent of patients having hyperthyi’oidism with normal blood 
iodine preoperatively, multiple stage procedures were performed in 
45.8 per cent, therefore disclosing the possibility that low blood iodine 
with thyrotoxicosis is indication of a severe grade of hyperthyroidism 
and one in wdiich multiple stage procedures must be considered as 
offering the patients the best chance of recovery. Watson^®® described 
an iodine tolerance test whereby the relative rate of disappearance 
from the blood stream of intravenousl 3 ^ injected iodine may be ex- 
pressed. The observation suggested that the iodine tolerance test maj' 
he a means of providing evidence of diagnostic importance in cases 
of doubtful thyroid disease. 

TESTS 

The determination of the basal metabolic rate has been the most 
reliable and most constantlj’- used test for estimating the activity of 
the thyroid gland, and the degree of severity of the hyperthyroid- 
ism.^®^-r5o However, because the basal metabolic rate is not always 
R true index of the risk of operating upon a patient wdth hyper- 
thyroidism, neiv methods of estimating the severity of the disease and 
the risk involved have been sought. One method is the determination 
‘^f the iodine content of the blood, as mentioned above. Goetseld®' 
noted some relationship between the sensitivitj'^ to adrenalin and the 
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severity of the disease. His test, however, and the Kottmann reae- 
tioni''® accepted as reliable. Eeeently, however. Brazier 

introduced a new test.i''''-^®^ Regarding the body as a dielectric and 
depending upon the fact that the dielectric loss angle is specific for 
any material, that is to say, the qualitative measure of this property 
is independent of the size and shape of the piece of material upon 
which the measurement is based, Brazier found with a special ap- 
paratus for measuring the dielectric loss angle that in thyi’otoxicosis 
the dielectric loss angle or impedance angle was much greater than 
the standard deviation in the normal. The impedance angle was de- 
creased in myxedema and it was increased by tliyroxin, and not by 
other drugs which were tested. For apparently careful work on this 
subject, Brazier was awarded the annual award of the American Asso- 
ciation for the Study of Goiter. Robertson and 'Wilson**- and Horton 
and cowoi'kers*** failed to eonfii-m or substantiate Bi’azier's work. 

Clinical estimates together with the basal metabolic rate remain for 
the present at least tlie most accurate methods for determining the 
severity of the disease, the r-isk involved in an operation, and the con- 
dition of the patient. The relationship of cholesterol to the tliyroid 
gland has been studied by Hurzthal and Hunt*** and by McGee.***'* 
Although apparently there is some relationship between cholesterol 
metabolism and the thyroid gland, the findings are not consistent 
enough and have not been standai’dized to the extent that the de- 
termination of the cholestei'ol in the blood will estimate the status of 
thyroid activity. Hurzthal and Hunt*** found that hyperthjwoidism 
caused a marked drop in blood cholesterol, while hypothyroidism re- 
sults in a marked increase in the blood cholesterol. McGee*®^’ failed 
to find the definite correlation between the metabolic rate and the 
blood cholesterol. 

PHYSIOLOGY 

Besides physiologic activity of the thyroid gland discussed in other 
sections of this paper, a general discussion of this subject has been 
contributed bj' Marine,**® Boothby,*** Richter,*®* and others. More 
recent expansions of our knowledge of the physiology of the th.vroid 
gland have been contributed by Kosdoba,**® who found that the thyroid 
hormone increased the absorbing function of the endothelial sj'stera 
and the resistance of the individual, and bj' Galli,*'* whose expeii- 
mental work showed that thjwoideetomized animals tolerate a tuber- 
culous infection better than normal animals. 


anatomy 

Severn! investigations h.ve been ntncle on 3”“"“! 

of the thyroid "land by Mahorner and others,*'* Chouke and his c 
workers,**** and Eienhoff.**® Halsted,*** because of the 
hypertrophy of the thymus accounted for some of the s^ p 
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ill exophthalmic goiter, in tivo eases not only did a lobectomy bnt 
removed part of the thjanus. His deductions were inconclusive. Briane 
and Punek-Bi’entano^'^® have recentl3' studied variations in the arteries 
to the thju’oid gland, and careful studies on the recurrent larjaigeal nerve 
have been made bj^ Berlin and Laliey,^"® and Berlin.^"' Berlin found that 
only 65 per cent of nerves course through the tracheoesophageal sulcus. 
In the remaining instances, the nerves usuallj’’ traverse the regional 
zone or penetrate the thju'oid gland itself. Special studies of the effect 
tlie enlarged th3n-oid has upon the trachea have been made bv^ Lahe3'^^® 
and Schindler.^'® 

New and Childrey^®® have studied vocal cord paralysis. Unilateral 
paralysis results in fixation of the cord in the medium or cadaveric 
position. The average duration of s3'mptoms is from ten and one-half 
months to seventeen months. Paral3’^zed cords in the cadaveric posi- 
tion usually change from this position to the median line within a few 
months with return of the voice. If the condition is bilateral, d3’^spnea 
develops as the voice improves. Hoovei-^®^ offers something material 
for the treatment of bilateral adductor paralysis. In seventeen of his 
eighteen cases the paral3’'sis was related to a thyroid condition and in 
fourteen it followed the th3'roid operation. The only method of treat- 
ment which the author found of value was submucous resection of 
the cords and lar3’nx. 

PATHOLOGY 

Numerous studies on the pathology of the thyroid gland in disease 
and under experimental conditions ma3' be found in the literature. 
Among these may be mentioned Marine and Lenhart,^®- Wilson and 
Kendall,^®® Zechel,^®*’ Rienhoff,^®* Riee,^®® Hellwig,^®^ hlarkowitz,^®® 
Roussy and others,^®® Rabiuovitch and others,^®® Hertzler,’^®’^ and 
Keilty.^®® Apparentl3' there is definite relationship between the histo- 
logic picture of the th3’roid gland and its pl^miologie activit3L In cer- 
tain nodular goiters this relationship is often difScult to demonstrate. 
Most observers toda}" consider h3'perth3'roidism as one continuous 
disease process and make no distinction except that of the degree of 
acuteness between the so-called toxic diffuse goiter (exophthalmic) 
and the toxic nodular goiter. Ever since Plummer^®® differentiated 
exophthalmic goiter and adenomatous goiter with h3'perth3'roidism, 
there has been some controvers3' as to this question, and it is onl3’ 
settled or rather evaded b3' adopting the classification which best ex- 
presses our present knowledge and which is accepted bi* the American 
Association for the Stud3' of Goiter*®* and the Standard Classified 
Nomenclature of Disease,*®® dividing goiter into nontoxie diffuse, toxic 
diffuse, nontoxie nodular, and toxic nodular, thus ignoring an attempt 
toward detailed correlation between the microscopic findings and the 
activit.v of the gland, 
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Special studies oii the thymus gland in patients with exophthalmic 
goiter have been made by Blackford and Preligld^o and Margolis.^*'' 
Hj’’pertrophj'' of tliymus occurred usually in patients under forty years 
of age with exophthalmic goiter. Its significance is not entirely un- 
derstood, but attention has already been called to the fact' that 
Warthin associated it with Graves’s constitution.^’- gjjeeial studies 
have been made on the hearts of patients dying with hyperthyroidism 
by McEaeliern and Eake.’**® Cardiac hypertrophy was not a constant 
finding, and it was impossible to ascribe the cardiac phenomena to 
structural changes in the muscles. These same investigators,’®'* re- 
cently studjdng the problem on an experimental animal, found that 
the administration of thyroxin to animals produced no recognizable 
changes from the normal in the heart or the tissues studied pathologi- 
cally. On the other hand, Parenti and Poloni®®® found in rabbits 
with thyrotoxicosis induced by the administration of thyroid extract 
an immediate reaction of the muscles to the injection, consisting of 
serous exudate with cloudy swelling of the fibei-s and loss of trans- 
verse structure of the fibers, or homogenous appearance of the -muscles, 
and an increase in protoplasm, indicating a moderate degeneration of 
the conteactile part of the muscle. 

Meyer,®®’ studying congenital cysts and fistulas of the neek, reem- 
phasized that to cure thju'oglossal duct cyst there must be complete 
removal of the cyst, a portion of the h 5 ’oid bone, and the tissues run- 
ning from tlie center of the hjmid bone to the foramen caecum. 

Inflammatory lesions of the thyroid gland have been discussed in 
recent years by Graham and MeCullagh,®®® Nestmann,®®® Bankin and 
Graham,®®’ Clute and Lahey,®®® and Boyden and others.®®® Inflamma- 
tory lesions have been divided clinically by Clute and Lahey®®® into 
simply thyroiditis, suppurative thyroiditis, and chronic thyroiditis. 
The last, being the most common, maj^ be more difficult to diagnose 
before operation. Myxedema may supeiwene after the parenchyma 
has been destroyed in the inflammatory process. Entire removal of 
isthmus and suture of ribbon muscles to the remaining lobes to present 
reformation of sear over the trachea has been advocated by Lahey.®®’ 
Rankin and Graham,®®’ discussing tuberculosis of the thyroid gland, 
found that it occurred in approximately 0.1 per cent of over 20,000 
surgical specimens of the thjwoid. The diagnosis was made micro- 
scopically. Rienhoff in discrrssing this paper called attention to the 
fact that possibly the microscopic appearance of tuberculosis in the 
thyroid glarrd is not a true indication of the presence of this disease : 
that guinea pig inoculations of specimens showing this appear-ance in 
his experience failed to demorrstrate the trrberculous bacilli. 

urvER 

Only recently has the frequency and severity of the pathologic 
changes of the liver in hyperthyroidism been appreciated, and in only 
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the immediate past has the clinical significance of these lesions been 
disclosed. For a long time it has been recognized (Habershon,“® 
Sutcliff,2'>» Eder^io Kohn^n Kerr and Kevr,-^^ Crottir^'* and 

Hertzler^®^) that jaundice occasionally occurs with severe hyperthy- 
roidism. 'Weller,-^® stud 3 ang the hepatic lesions in groups of autop- 
sies of 44: cases showing thyrotoxicosis, found chronic parenchj’-matous 
hepatitis in 50 per cent of the livers. Assmann-^® showed that there 
was damage to the liver in exophthalmic goitei', the anatomic changes 
being fatty metamorphosis and in long-standing cases cirrhosis. 
Lewis-^’' in studjdng 12 livers of patients djdng from thyrotoxicosis 
found one weighing onlj' 960 gm. and attributed it to alcoholic cir- 
rhosis. Beaver and Pemberton-^® in an important study on the pa- 
thology of the liver in eases of exophthalmic goiter found on studying 
170 cases at necropsy that 23, or 21.5 per cent, showed jaundice. The 
changes in the liver ■were divided into acute and chronic, the former 
being fatty metamorphosis and central and focal necrosis, and the 
chronic lesions being simple and subacute j'^ellow^ atrophj' or cirrhosis. 
Acute lesions \vere present in 91.5 per cent of the cases, and the liver 
weighed less than the normal in 62.5 per cent. Extremes in weight 
were 644 gm. and 2,450 gm. They found relationship between the 
degree of duration of thyrotoxicosis and the seA'erity of liver damage. 
Mahorner®^® has shown that jaundice in hyperthju’oidism due to toxic 
degeneration disappeared rapidty after the relief of the hyperthy- 
roidism bj' resection of the thj’^roid. 

The clinical importance of damage to the liver from hj'perthyroid- 
ism has only slowty been appreciated bj' clinicians and surgeons. 
Youmaus and Warfield*'® found clinical impairment in 50 per cent of 
livers te.sted for liver function by liver function tests. Kurtyama^*^ 
found that the gljmogen diminished in the liver in animals fed ■udth 
thju'oid extract. Eitel and Loesei'^®® and others found that repeated 
injection of extract of the antei-ior lobe of the pituitary resulted in 
■reduction of the glycogen content of the liver, apparentty due to the 
fact that the thjwoid "ums stimulated to a certain degree of hyperac- 
tivit}'. Lahej'^®- advanced evidence to show’ that the severity of hj’- 
perthj’roidism is in some measure proportionate to hepatic damage 
and insufficieneJ^ Maes, Boyee, and ilePetridge--- substantiate this 
and believe the test to be a guide to clinical improvement before 
operation. Thus, onlj’ slowdj’ has been appreciated the significant 
fact that the liver is damaged in hj’perthj’roidism, and its present-daj' 
practical status, the realization of the necessity for administration of 
dextrose as in other conditions in Avhich thei'e is liver damage. Prob- 
ably a nuinber of patients Avith severe postoperative reaction will not 
only be greatly benefited, but may be actualty saA'ed b.v the adminis- 
tration of larger quantities of dextrose intravenouslj’. 
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JIALIGNANT TUMORS OP THE THYROID GLAND 

A number of ivortliy contribntions have been made recent!}' to tlic 
study of malignancy of the tliyroid gland. In reviewing the literature, 
one is impi’essed with the total lack of uniformity in terminology and 
classification of the different types of tumors. The incidence of malig- 
nancy of the thyroid gland has been estimated by Graham-^s to be 
slightly less than 2 per cent of thj'roids examined in the laboratory; 
by Clute and Warren"^ as 2.8 per cent of operated thyroids; by 
Pemberton^'"' as 1.66 per cent of all benign enlargements of the thy- 
roid coming to operation, and by Dinsmore and Crile"« as present in 
1 per cent of all patients subjected to thyroidectomy. This surpris- 
ingly high incidence of malignancy of the thyroid in those patients 
operated upon is justification for urging patients with nodular thy- 
roids to have them removed. Pemberton-^ estimates that in 87 per 
cent of all cases there was evidence of preexisting benign goiter. 
Smith, Pool, and Olcott"-^ found a preexisting adenoma in 92.6 per 
cent of the eases of thyroid malignancy. The metastatic lesions of 
tumors of the thj'roid have been studied by Breitner,--® Sutherland 
and others,®*® and Copeland.®®® Engelstadt®®® demonstrated that the 
metastases of carcinoma of the thyroid produced the active secretion 
of the thyroid gland, thyroxin. Pack and Graver®®® attempted to show 
by roentgenograms changes in the larynx resulting from thyroid 
tumors. This method is not to be relied upon for diagnostic accui-acy. 
MulvihilP®® compared the incidence of malignancj' in Berlin with 
that in New York and believes that the American surgeons operate 
upon their cases earlj' becaixse they appreciate the indications for op- 
eration earlier in this country. 

The proper treatment for carcinoma of the thjn-oid gland is surgery 
combined with x-ray or radium therapy (Graham,®®® Clute and War- 
ren,®®^ Pemberton,®®® Dinsmore,®®® Schreiner and Murphy,®®^ Stew- , 
art,®®® de Quervain,®®® Dunhill,®®^ Clute and Warren,®®® and Bowing®®®). 
Zuppinger and Kohrer®^® advocate fractional irradiation alone. The 
prognosis for cancer of the thyroid is not bad if extirpation can be 
accomplished followed by radiation therapy. Pemberton®®® reported 
that of 204 eases 32 per cent are living after a lapse of from three to 
eighteen years, and de Quervain®®® reported 54 per cent living after 
three years. Crile and Crile®“ in a recent article described a radical 
operation for malignant tumoi-s of the thyroid gland. They empha- 
size that approximately 80 per cent of malignant tumors of the thy- 
roid gland are malignant adenomas, and that malignant adenoma and 
papillai-y carcinoma are the only types of malignant tumors w then- 
experience w'hich have been cured by surgery. Since these turaoi-s 
have a tendency to metastasize through the blood vessels, the veins, 
they describe an operation for excision of the entire lobe of the thy- 
roid w'ith the veins, even the internal jugular, on that .side. 
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Aberrant thyroid glands have a tendencj^ to become malignant. 
This subject has been discussed by Cattell-"*" and Lazarus and Rosen- 
thal.*^^ Misplaced thyroid glands apparentlj'' develop from tlie 
branchial pouches. According to Lazarus and Rosenthal,-^® 70 per 
cent of the aberrant thyroids give rise to neoiilasms of the papillary 
type. Complete excision results in a favorable iirognosis. All cases 
should receive x-ray therapy postoperativelJ^ Valdoni*'*^ described a 
ease of malignancy of the thyroid gland in which metastatic lesions 
were found to extend into the jugular vein and fill it with an ad- 
herent tumor. The entire jugular vein together with its tributaries 
was resected and the patient -was examined twent 5 ' months after oper- 
ation with no eAudence of recurrence. 

CLINICAIi ASPECTS 

Attention has already been called to the controversy Avhich still con- 
tinues as to whether hyperthyroidism itself may be divided into one or 
several different types. Hertzler-^® considers all goiters as one disease 
process, the degree of toxicity being only a stage in the process. This 
concept is supported by 'W’eudel.^'*® Bram,'^'' on the other hand, at- 
tempts to shoAv the clinical points of difference, differentiating as two 
distinct ejitities toxic adenoma and exophthalmic goiter, as did Plum- 
mer preA'iously. Portune-^^ again calls attention in recent years to 
the constitutional evidence of a distinct type that develops Graves’s 
disease and pathologic evudence of Graves’s constitution (Warthin-') 
ia 90 per cent of the eases. Boeder and Killins^^® call attention 
to a type of hyperthyroidism in AA'hich there is a normal or sub- 
normal basal metabolic rate Avith pi'ogressive exophthalmos, but 
with hyperplasia and liypei-trophj^ of the cells of the follicles. Ex- 
cellent descriptions of the clinical aspects of the disease may be 
found in many systems and monographs mentioned herein, and re- 
cently in a brief but noteAvorthy contribution by Pembei-ton and 
Ilaiues--’® in Christopher’s Textbook of Surgery. Mahorner-^^ discussed 
the clinical aspects of goiter and called attention again to the char- 
acteristic nail changes in toxic goiter, illustrating them Avith photo- 
graphs. Hill'“- studied hyperthyroidism Avith relation to the sex events 
m the female and found that the onset of toxicity Avas frequently 
coincident Avith one of the major changes, such as pubertj*, puerperium, 
or climacteric. Meldolesi-^* found menstrual disturbances in 76 per 
cent of case.s of toxic diffuse (exojfiithalmic) goiter, AAdiich he termed 

Plajani-BasedoAv’s disease.”* Amenorrhea Avas more frequent in the 
severe tj'pe of the disease. .Studies by Mussey, Plummer, and Booth- 
by-’r and Bothe-"’^ on the association of hypierthyroidism and preg- 
iiancy indicate that there is little doubt that the best prognosis for the 
mother and child is for the treatment to be directed to the thyroid, 

cle.ceribea cxopliUiiUmic KOlter In 178G. Fltijani in ISOO. Graves in 1S35. 
■'nil Bni?erto\v In IS^IO. 
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the treatment, espeeiall3' in the severe type of tlie disease, being ex- 
tirpation of the gland. Tiie prognosis is good ^rhen tin's is done. 
Helmholz,"’® McGraw,-'” and CattelF“® have made eontributious on 
the study of thyroid disorders in childhood. According to Cattell,"^® 
approximatelj" 1 per cent of patients ivith tli^yroid disorders are under 
tliirteen j^ears of age. H 3 ’’perth 3 -roidism is genera]l3' more severe in 
children, and it should be treated by the sa2ne measures as it is in 
adults. Dunean=“» has called attention to the fact that both hj-pothy- 
roid and h3’^perth3’-roid states, despite their contrast in clinical i^ieture, 
are assoeiated with arthritic s3'ndromes. In h3’perthyroidisin the cap- 
sular and periarticular changes, usuall3^ in the upper extremit3’, are 
similar to those in atrophic pol3mrthritis. The condition is corrected 
b3'’ surgical resection of the th3'roid gland. 

Eecentl3^ attention has been called to the association of exophthal- 
mic goiter with several diseases of the central nervous S3'steiu. Cohen 
and Kiug'“® noticed simultaneous oceiu-rence of m3'asthenia gravis 
and exophthalmic goiter. Mussio-Foitrnier^'’’^ reports five cases of 
familial infantilism due chiefly to h3'poph3'seal insufficiencj^ but with 
an assoeiated thyroid insufQeienoy. The subjects were a brother and 
four sisters. Thyroid insufficiency was probably secondary to ht'po- 
pituitarism. Dunlap and Kepler-®^ recorded the unusual relationship 
of exophthalmic goiter with the peculiar sj'udrome of familial periodic 
parals'sis, in which true paral3’sis occurs sporadically. In four cases 
in which the3’ found the association, none of the attacks of pai'nlvsis 
occurred prior to the development of the s3'mptoms of exophthalmic 
goiter. The plausible explanation appeared that recurrence of at- 
tacks of paral3'sis was an inherited charactei'istie and the exophthal- 
mic goiter was the precipitating factor. The possibility’ of goiter's 
being an hereditar3' dominant characteristic was present iJi a family 
reported by Bing.-®® 

A possible relationship between the activity of the tly’roid gland 
and the reticuloendothelial S 3 ’stem has been noted above. Pascual 
and coworkers-®^ placed emphasis on the relationship between the 
thyroid and hemoglobin metabolism, which they say is manifested by 
the anemia which accompanies my’xedema, b3'’ the fact that l^’perth}’- 
roidism may he associated with hy’perbilirubinemia, and by' the fact 
that splenomegaly is frequently noted in hyperthy’roidism. They 
noted that the administration of splenic extract in patients with hy- 
perths’i-oidism resulted in a fall in the basal metabolic rate. Treat- 
ment of hyperthyroidism, they declared, decreases the hemoglobin 
metabolism and lowers the blood pressure. Another conjecture about 
a relationship between the thyroid gland and the blood is cited bj- 
Friedgood-®® who, because ly’mphatic Icucemia is usually nssoeiatcc 
with an elevation of the basal metabolic rate mid because of the de- 
pressing effect of iodine on basal metabolism in exophthalmic goi e , 
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studied the effect of Lugol's solution on the metabolic rate, clinical 
picture, and laboratory findings in cases of lymphatic lencemia. The 
administration of Lugol's solution produced a response similar to that 
seen in exophthalmic goiter. From this the author concludes that 
exophthalmic goiter is not a disease of the thyroid gland, but pri- 
marily a disturbance of the sympathetic nervous system. In some 
cases of lymphatic leucemia Lugol's solution seems to increase the 
hemorrhagic tendency and to lower the erjdhrocyte coimt and the 
hemoglobin. Thei’e was reduction of nervous manifestations and the 
size of the lymph nodes and the total leueocjde count. Hubble^®® in 
reviewing the literature on the influence of the endocrine system in 
blood disorders found the general impression to be that the thyroid 
hormone stimulates the formation of erjdhroeytes and lymphocytes 
and thus has a tendency to depress grannlocytes. 

Prom a clinical study, Golden and Abbott^®'^ concluded that hyper- 
thyroidism produced an abnormal elimination of calcium. Cohen,^®® 
because of the association in the same individual of leg ulcers and 
mj'xedema and the prompt response of both to thyroid extract, be- 
lieves that there is a relationship between circumscribed myxedema of 
the legs and leg ulcers in which there is an obscure etiology. 

Certain advances in the knowledge of the relationship between the ac- 
tmty of the thjT^oid gland and carbohydrate •metabolism have been made 
m recent years. Attention has already been called to the disappearance of 
glycogen from the liver in the hyperthjToid state. HatlehoF®® investi- 
gated carbohydrate tolerance in hypothyroid and hyperthyroid states 
and found pronounced disturbances in the hyperthyroid state which 
were corrected by thiToidectomy. Jolm®^® in an excellent paper on 
hyperthyroidism and earboh 3 'drate disturbances found that the aver- 
age incidence of true diabetes in hyperthyroid patients was 2.3 per 
cent; whereas, the incidence of hypei’thj’-roidism in diabetic patients 
IS 1.68 per cent. After operation for hj’^perthyroidism, diabetics im- 
proved in 55 per cent of the cases, remained stationary in 15, became 
worse in 30. Recently, "Wilder, Poster, and Pemberton®^^ found slight 
improvement following total thjToidectomj’’ for diabetes, but not 
anough to justify adopting the procedure for routine treatment for 
severe diabetes. Womack and Cole®^® record tivo cases showing clini- 
aal and pathologic evidence that the thj'roid gland tends to undergo 
compensatory hypertrophy when there is hj^poglycemia due to lij'per- 
actiwty of the islands of Langerhaus. Hj’-perthyroidisin masked under 
Ihe appearance of gastrointestinal symptoms, hj'pertension, and ear- 
^iac disease has been the subject of papers bj' '^I'erbrjmke,®'® Parkin- 
son and Hojde,®’^'* and Towers.-'® It has long been known tliat the 
predominant sjmiptoms of hj^perthyroidism maj^ be cardiac. Only the 
I’oilure to think of the possibility of the thyroid’s being the fundamental 
cause of a heart condition should ever result in an incomplete diag- 
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jiosis. Excellent discussions of the cardiac features of goiter hare 
been made hy Pemberton and Willius='« and Lahe.Y,=” both striking 
a note of hopefulness for this seemingly seriously ill group of patients. 
Even in the face of complete cardiac decompensation, the result of 
hyperthyroidism, tbyroklectomy mil re.sult in a dramatic cure. 

To Lahey-'® goes the credit of identifying a type of clinical pic- 
ture of hyperthyroidism in which the prognosis is extremely grave, 
though to all appearances the patient may be a safe risk. He calls it 
apathetic thyroidism. The clinical picture is characterized by an ap- 
pearance of nonactivity, apathy, hyperthyroidism with relative inac- 
tivity. The pulse varies from 100 to 120, and the basal metabolic rate 
from 20 to 40 with a relativelj*' small thyroid. Lahey*’® warns against 
too early and too much surgery in these individuals in whom the 
disease is much more severe than it appears. 

ThjU’oid tissue tumors of the ovary have been discussed I’ecentlj' by 
Masson and Mueller-'® and Sandei-s.-®® No less than 80 cases of 
struma ovarii were found in the literature by Sanders,®®® Mho reported 
a large ovarian tlywoid tumor. 

An excellent review of the subject of lingual thyroid has recently 
been made bj’’ Montgomery.®®^ By lingual thyroid the author refers 
to thyroid tissue occurring at the base of the tongue, rarely in the 
body of the tongue. There are appi’oximately 144 authentic eases on 
record. The symptoms are dysphagia and dysphonia, rarely hyper- 
thyi’oidism. In 75 per cent of the cases the thj-roid is absent in the 
neck. Postoperative hj’pothyi’oidism occurred in 70 per cent of cases 
in M’hich the lingual thju'oid Mms removed. Because of this fact, the 
author recommends trial medication of desiccated thyroid and iodine, 
if biopsj^ discloses no urgent indication for excision. 

OsM'ald®®® and others have called attention to the simultaneous oc- 
currence of myxedema and hyperthyroidism. This paradoxical condi- 
tion is apparently not rare in postoperative states and is essentially 
the coexistence of certain features of each condition. 

EXOPHTHALMOS 

Recent investigations have ghmn a more acceptable explanation of the 
true nature of exophthalmos in toxic diffuse goiter. As earlj’^ as 1910, 
Qlgy2S3 i-eported the spontaneous development of exophthalmos in 
thj’i'oidectomized animals. ShockaerH® M'as able to produce exoph- 
thalmos ill ducks by the repeated injections of anterior pituitary hor- 
mone. Loeb and Friedman^® and Priedgood®®^ produced e.xophtiial- 
mos in guinea pigs by repeated injection of anterior pituitary hormone. 
Pried"ood®®^ confirmed this observation and believed that the ainh f 
of the anterior pituitary extract to induce prominence of the eyes is 
more apparent in tlie presence of lijTothyroKhsra than in hypeitlO- 
roidism. This may in some measure explain certain increases c i 
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cally in tlie degree of exophthalmos after thyroidectomy. Marine and 
Rosen-®^’ produced exophthalmos in immature animals by injecting 
pituitary extract and by injecting cyanide, preferably methyl cyanide, 
into animals kept on a diet of alfalfa liaj^ and oats. The removal of 
superior cervical ganglion completely abolished exophthalmos produced 
in rabbits bj^ cyanide administration, at least during the first two or 
three months of its existence. Several papers concerning ephedrine 
and adrenalin in hyperthyroid states have substantiated the experi- 
mental observations of Marine and Rosen-®“ concerning the sympa- 
thetics. Justin-Besaupon and cowoi’kers^®® found that of a mrmber of 
drugs tested, ephedrine was the most likely to produce exophthalmos. 
Thyroxin alone did not produce the symptoms, but sensitized the 
animal to the effect of ephedz'ine and adrenalin and other sym- 
pathetic stimulants. Labbe and coworkers^®^ found that when thy- 
roxin was given in daily doses of 10 mg. to obese persons, signs 
of hj'perthyroidism developed but no exophthalmos. When, how- 
ever, 50 mg. of ephedrine were injected ten minutes after the ad- 
ministration of thyroxin, marked exophthalmos resulted within five 
minutes and persisted for two hours. These observations are further 
substantiated by Sainton and Hesse,-®® who observed in an obese pa- 
tient with a low metabolic rate that administration of thyroxin 
rapidly reduced her weight and raised her metabolism. Finally the 
patient was placed on thyroxin and 15 drops of adrenalin by mouth. 
The basal metabolic rate rose to -i-59 and marked bilateral exophthal- 
mos developed. When the adrenalin was discontinued the exophthal- 
mos disappeai’ed in four days. These stx-iking findings would seem to 
indicate that exophthalmos is due to sensitization of the sj^mpathetie 
system to adrenalin by thyroxin. Clinical studies of exophthalmos in 
recent years have been made by Reudemann,®®® Cattell,®®® and Plum- 
mer and Wilder.®®^ Plummer and Wilder found that the incidence of 
association of exophthalmos with diffuse toxic goiter is now only 
about 40 per cent, as it has decreased in recent yeai's. Plummer and 
lVilder®®r explain the occurrence of exophthalmos in toxic goiter by 
spastic contraction of fibers of Muller’s muscles which act against 
weakened exti'aoeular muscles. Indications available indicate that 
there is little edema and very little venous congestion and that the 
arbital muscles are small and degenerated. Cattell®®® found that 
uxophtlialmos is present in 46 per cent of 860 cases of exophthalmic 
Koiter. Exophthalmos was completely relieved in 50 per cent of tlie 
^'uses operated upon, improved in an additional 13 per cent, not im- 
proved in 22 per cent, and in 1 per cent it increased after operation. 
^Ainmerman®®® has considered the group of patients developing exoph- 
thalmos after operation. 

King=os postulates that exophthalmos develops because of the ac- 
®rkrated circulation in the orbital cavity, more blood entering than 
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can be readily evacuated by the vein, resulting in edema and connec- 
tive tissue formation. Na£fzigei“®^ has devised and successfully used 
an operation for malignant progressive exophthalmos. Naffziger's 
operation consists in removing the roof of the orbit for decompression. 
He found the extraocular muscles greatly increased in size, Avhich in- 
crease histologic examination showed to be due to the presence of 
edema, round cell infiltration, and fibrosis, rather than to a true hj-- 
pertrophy of the muscles. 

POSTOPERATIVE PARATHYROID TETANY 

After clinical studies on postoperative tetany, Sjostrom®®“ called at- 
tention to the fact that the condition tends to become latent. Though 
the patient may be fully capable of working, calcium content of the 
blood maj'' remain loiv. The relationship between the tliyroid and 
parathyroid glands has been discussed by Aslc-Upmark,®®® who calls 
attention to the relation of the tliju’Did to the mineral metabolism as 
evidenced bj’- the fact that calcium intake as well as iodine depriva- 
tion favors the development of goitei’. The thju’oid exei’ts an influ- 
ence upon calcium and phosphorus metabolism. An excellent discus- 
sion of tetany with detailed methods of management has been pre- 
sented by Boothhy, Haines, and Pemberton.®®^ Calcium and viosterol 
suffice for the milder forms. Parathoi'mone may be used in the more 
severe eases. A veiy significant piece of work has been presented by 
Stone, Owings, and Gej’',®®® who point out the possibilities of trans- 
plantations of living grafts of thyroid and parathyroid glands. In 
order to adapt the graft to the host, they first culture the tissue to be 
transplanted in an artificial tissue medium containing the body fluids 
of the recipient. Grafts thus transfen-ed are more likely to survive. 
In two eases in human beings they were able to relieve the symptoms of 
parathju’oid deficiency by transplanting tissue in this manner. An 
equally significant presentation is that of Levine,®®® who following an 
original attempt by Oppel, in 1925, to cure parathyroid tetany by 
transplantation of a segment of bone so treated a patient who had 
active postoperative tetany. Convulsions disappeared shortlj’’ after 
the bone transplantation and even before blood calcium was increased. 
Convulsions had responded only temporarily to injections of calcium, 
but after implantation of a fragment of bone 6 cm. long, 2 to 3 cm. 
wide, and from 8 to 10 cm. thick, recovery ensued. 

TOTAL THYROIPECTOMY 

The commendable ivork of Blumgart and his cowoj-kers®®®'®®^ on the 
velocity of blood flow was a factor which led to a new treatment for 
intractable heart disease in individuals with a normal tliyroid gland. 
The ivork of Blumgart and his associates principally showed that the 
rate of blood flow was proportionate to the basal metabolic rate, n 
hy-perthyroidism it was increased, in myxedema it was decrease 
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Also, in chronic heart disease with deeompensatioii it was decreased. 
An additional observation made by Le’vdne,®®'' that improvement fol- 
lowed subtotal thyroidectomy in a patient suspected of having masked 
hyperthyroidism but in whom histologic examination proved the 
gland to be normal, suggested that the extii’pation of the normal thy- 
roid might be helpful in cardiac failure not due to thyrotoxicosis. 
Other studies by Rosenblum and Levine®®® on patients with hyper- 
thyroidism and heart disease led them to conclude that the occur- 
rence of striking improvement following subtotal thyroidectomy in 
a patient wdth advanced congestive heart failure in Avhom the thyroid 
was normal suggested that this operation on the normal thyroid 
might be of value in treatment of various forms of cardiac disease. 
The first cases®®® in which thyroidectomy' Avas deliberately under- 
taken in patients Avith congestive heart failure in Avhom the thj'roid 
gland Avas clinically' normal had only' a subtotal thy'roideetomy' and 
only a temporary' improA'ement. Surgeons Avere urged to take out 
more and more of the gland and eventually' total thy'roideetomy was 
done in all instances in Avhieh it was desirable to reduce the basal 
metabolic rate and thereby' the velocity of the blood floAv to a level 
commensurate Avith the abilities of the heart. Numerous other ar- 
ticles®®^'®®® have been Avritten on the subject, mostly by' Blumgart, 
Levine, Berlin, Cutler, and Eppinger. In a summary of the Avork by 
Berlin,®^' he states that approximately 70 per cent of the patients 
with either angina pectoris or congestive heart failure who Avere oper- 
ated upon from one to two and one-half years ago have shoAvn marked 
to moderate improvement. There Avas an absence of mortality' in the 
last 62 eases admitted for operation. Alost observers agree noAV that 
poor results are due to difficulty in selecting cases. Clark, Cleans, and 
Sprague®^® outline the folloAA'ing contraindications; (1) cases in AA'hich 
tlie patient has not been giA'eu the benefit of entirely adequate medical 
treatment over a sufficient period of time to CA'aluate medical care; 
(2) cases sliOAA’ing rapid progressive cardiac condition in spite of 
medical care; (3) eases in Avhich the heart disease is so severe that 


the patient is AAnable to establish and maintain compensation on treat- 
ment with digitalis and bod rest; (4) cases Avith high grade mitral 
stenosis or other mechanical defects giA’ing rise to high A’enous pres- 
sure Avhich is sustained after tlie restoration of compensation; (5) 
eases Avith loAv preoperative metabolic rate (Berlin and Blumgart®^® 
state that a B.M.R. of -20 per cent or beloA\- is contraindication) ; (6) 
eases with severe renal insnffieicney (7) cases with chronic pulmo- 
nary disease of any tyjw ; (8) cases with malignant or severe hyper- 
tension especially if this is as.soeiatccl with generalized arteriosclero- 
s.s; (■) rases with active rhemnalie infection, bacterial endocarditis, 
e e ; ( 10 ) eases with recent coronary tl.romhosis; and (11) eases with 
staUis angiiiosiis. There remain certain cases of intractable ineapaci- 
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cated ancl.iu wliicli it ma 3 ^ be beneficial. Parsons and Purks,®^'* col- 
lecting information from varions sources, summarize the results in a 
manner' that would indicate that the opei-ative mortalitj'- from con- 
gestive lieart failure is approximate!}' 10 per cent, that the results are 
excellent in approximately 35 per cent of cases, and that satisfactory 
improvement is attained in approximately 60 per cent. For angina 
pectoris, the results were even better. Excellent results were obtained 
in 65.5 per cent and moderate improvement occurred in 28.12 per cent. 
They believe that the status at pi-esent is tliat good or satisfactory 
improvement occurs from total thyroidectomy in angina pectoris in 80 
to 90 per cent of the eases. 

It is desirable to keep the basal metabolic rate in these eases post- 
operatively at approximately -20 to -30.®“ Tlie troublesome s.vmp- 
toms of myxedema do not become apparent as a general rule until the 
basal metabolic rate reaches -30. Small amounts of thyroid extract 
in those cases with definite m.yxedema (grain 0.1 to 0.5 daily) are suffi- 
cient for relieving the distresshig symptoms and still keeping the 
metabolism at levels of approximately -25 to -30. Hertzler®®' looks 
askance at the subject. He says: “If this is kept in mind, one is 
forced to recognize the possibility that pronounced cardiac improve- 
ment is presumptive evidence that the thj'roid gland was diseased and 
that the removal of it acted not so much as remo'\nng the whip as in 
removing toxic products which were injuring the heart.” 

The present status of the subject seems to be that there are certain 
oases of intractable heart disease that are definitely benefited by a 
total thyroidectomy so that these unfortunate individuals may return 
to work after such surgeiy. Likewise, the patient with angina pectoris 
in the medium between status anginosus and occasional sporadic at- 
tacks of pain may expect enough benefit from the operation to justify 
its being done. Let it be recorded here that Blumgart and Davis®“ 
report that massive doses of roentgen irradiation applied to the normal 
thyroid are ineffective in producing a persistent lowering of the basal 
metabolic rate. 

MYXEDEMA 

Some advances in our knowledge, especially of the therapy of myx- 
edema, have been made recently, due in large part to the deliberate pio- 
duetion of total thyroid deficiency for the treatment of heart disease. 
Thompson and his eoworkers®®® attempt to show that thyroid extract 
from different animals gives the same result in myxedema if the iodine 
content is the same. Means“» and Lerman®®^ have given splendid dis- 
cussions of the therapy in myxedema. Complete myxedema they re- 
gard as a metabolism -30 per cent below normal, or lower. They have 
studied the question of dosage of thyroid and find that in the conn 
pletely myxedematous patient one-Iialf grain of thyroid extract dail.v 
will maintain the basal metabolic rate of most eases about -2 pci 
cent below zero. One grrain maintains tlie rate at about —10 pei cen , 
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one and one-half grains at about -5 per cent, and three grains at 
about zero or standard level. Thej’’ do not believe it is necessary to 
raise the metabolic rate to zero. In their experience patients rarely 
have symptoms of myxedema when the basal metabolic rate is above 
-20. Blumgart and Davis^^'* have found that amounts of thyroid ex- 
tract varying between one-tenth and one-half grain daily are sufS- 
eient to relieve the individuals from distressing symptoms and still 
permit the metabolism to remain low. De Wesselow^-'’ advocates a 
small dose, one-half grain, of desiccated thyroid daily, increasing 
until a full maintenance dose of two or three grains daily is reached. 
Kena-Apajalahti,®”® studying the question of infantile myxedema, re- 
iterates the alreadj' appreciated fact that the effect of thj'roid therapy 
is not equally favorable in all cases. 

THERARY EOR HYPERTHYROIDISM AND EOR GOITER 

Surgery occupies in the clinics as well as in the literature the place 
of supremacy in the treatment of goiter, toxic or nontoxic. Though 
so far it has not made a significant impression, there is continually a 
repetition of attempts to cure goiter by other means. Such attempts 
fall in two categories : first and more commonly, into that of radia- 
tion therapy advocated by roentgenologists and radiotherapeutists; 
second, into a smaller and possibly even more commendable group 
of investigators attempting to supplant surgery and destructive means 
by some form of therapy that would correct the derangement that is 
responsible for the changes in the thyroid gland. All authors agree 
that x-ray or radium therapy in conjunction with surgery is the 
proper therapy for malignancy of the thjwoid gland. For the treat- 
ment of toxic goiter or other types of goiter by irradiation therapy an 
appraisal of the value of the method may be obtained from the fol- 
lowing quotations: Soiland, Costolow, and Meland®-' of 3,100 cases 
treated by irradiation therapy report 73 per cent clinically well, 16 
per cent improved, 11 per cent unimproved. Goodwin and Smitlr'*-''’ 
state that their objection to x-ray is that too much time is consumed. 
Hayeiv’-s reporting on the treatment of 107 patients with thyrotoxi- 
cosis by x-ray, found 70.5 per cent improved, 9 per cent worse, 1.3 
per cent dead. EngeP®® repoi-ts the rather nncommendable figures of 
a mortality of 13.6 per cent of stu'gically treated patients and 14.3 
per cent for radiologically treated cases of Basedow’s disease. Quig- 
leyssi reported favorable results in approximately 70 per cent of 
patients with toxic goiters ti’eated by radium therapy. In eases of 
toxic adenoma subsequent operation was required in approximatelj* 
oO per cent. Parcelier^^- states that when x-i'ay irradiation is beneficial 
the improvement occurs slowly so that at least six months must be 
allowed for the treatment. In at least 30 per cent of the cases no im- 
provement occurred. ^Villiams, reporting on the x-ray ti-eatment 
of goiter, stated that in his 200 cases an average of 10 treatments 
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were given in three and one-half months. Eighty and one-half per 
cent of the patients were definitely cured and 13.5 per cent were bene- 
fited. Menville-’^-* in a collected series totaling 30,541 patients fouml 
that radiation was followed by cure in 66.2 per cent of cases, marked 
imjwovejnent in 21 per cent, and recurrence in 8.45 per cent. Liidhi, 
Avho states that the results of irradiation treatment in Basedow’s dis- 
ease are disputed chiefly by surgeons and that the ehief disadvantage 
of irradiation is the greater frequency of reeiirrence, says that death 
following irradiation treatment in eases of patieiits considered too 
poor risks for operation occurs in spite of ratlier than because of 
irradiation. Dunhilh’^® says that 140 of his patients who have had 
x-ray irradiation under favorable conditions came to operation even- 
tually. Gallino®®' says that irradiation therapy for liypertliyroidisin 
is contraindicated in subacute cases, cases with grave cardiac disease 
diTc to thyrotoxicosis, hyperthyroidism accompanied by marked pluri- 
glandular disturbances, and forms of hyperthyroidism with nodular 
tumoral forms of enlargement of the th.yroid gland, esiiecially those 
with pressure symptoms. Other advocates of irradiation therapy 
for goiter are Allison,^'’* Gerber,*®’’ Sehteingart,*^® and Zweifel.*” 
Gerbei’**” sa.vs that it is not advisable to treat patients with high basal 
metabolic rates, patients with extremely large glands, and cases in 
which there are cardiac changes. Apparently in such a controversy 
existing between a miiiority of roentgenologists and a majority of 
surgeons the clinicians will be the unbiased observers. Suffice it to 
say that two outstandiiig investigators in that field, Mariuc'”’’ and 
Means, believe that at present the best therapeutic program avail- 
able for hyperthyroidism is subtotal thyroidectomy in the fully 
iodinized subject. 

Attention has already been directed to attempts to establish some 
delicate test for indicating prognosis and for determining the opei'a- 
bility of patients with toxic goiter. Seed*” recently reemphasized 
certain clinical standards, espeeiall.v that stationary or increasing 
weight indicates that the condition is improving and offers a good 
prognosis, that muscular strength is also a valuable index, and that a 
patient who is able to step up on a chair u'ithout as.si.stanee is able to 


withstand the operation. 

Attention has alreadv been called to attempts to relieve hyperthy- 
roid crises by suprarenal extract (Pemberton”) and sodium cliloridc. 
Starr and Patton’’^* have treated 13 cases of hyperthyroulism with 
extracts of pregnancy urine or theelin. It appears tliat tlio niduetion 
of a remission by extract of pregnancy urine is dependent upon nor- 
mal ovarian functions. Remission occurred in 7 of the ease.s. In G 
eases the treatment failed entirely. Pemberton*'^ and Jaek.smr • unc 
studied the problem of persistent and j-eeurrent h.yperthyroKhsm 
Jacksoir'*^'’ suggests {or the prevention of both the elimination o oca 
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infection, sti'ain, and occupational factors, permanent abstinence from 
coffee and other stimulants, and the long-continued use of iodine post- 
operatively. 

The mortalit}'^ for operation for goiter and the end-results of thy- 
roidectomy for toxic and nontoxic goiter have been reported by many 
authors. A general resume of the subject has been given in a splendid 
article bj^ Boothbj’’.^®'' In general, the mortality by a number of sur- 
geons is less than 1 per cent. Thompson, Taylor, and Meyer,®^’^ in 
a study between the preoperative condition of the patient and the 
operative mortality, say the operative mortalitj’^ is partly due to the 
skill of the surgeon. This is obviously true, and to demonstrate that 
all the laurels do not belong to those centers dealing with large 
numbers of goiters, commendable are the reports of Horsley (Kich- 
niond),®^® who had no mortality in 183 consecutive thyroidectomies, 
and Drennen (Birmingham),®^*’ in whose series there was 1 death in 
300 consecutive thjwoideetomies. Goetsch,®®*’ studjdng the cause of 
mortality after thyroidectomy, found that approximately one-third of 
the patients died of hj^perthyroidism. Maes and his coworkers®"’ 
I>ave studied the problem of goiter in the negro and in the nonendemic 
area. Other studies on mortality and therapeutic failures have re- 
cently been made by Rogers®"® and Elkin.®"® Noehren®"^ finds that 
the incidence of cure three months after operation is between 80 and 
90 per cent folloydng thyroidectomy. Coller and Potter®’'® found re- 
habilitation in over 90 per cent of patients operated upon for exoph- 
thalmic goiter, 95 per cent respectively for cases with toxic adenoma 
and nontoxic goiter. Richtei’®'*® reports successful results in thyro- 
toxicosis from operation in 98.4 per cent of cases. Unfortunately, 
certain reports, notably those of the foreign clinics (Engel,®®® Wallace 
and Wevill®®®), have high mortality rates from thyroidectomy.^®^ 

SPECIAL TECHNIQUES 

The operation for thyroidectomy can be found described in numerous 
monographs and chapters and sections quoted and unquoted herein. 
Attention is called here to only a few unusual aspects of tlij-roidectomy. 
The operation for total thyroidectomy is adequately described by 
Berlin.®®® Emphasis is placed upon direct observation of the vocal 
cords for possible injury liaA’ing occuri’ed to the recuri’ent larjuigeal 
nerve after the first lobectomy. Descriptions of operative technique 
for substernal and intrathoracic goiters have been given by Pember- 
ton,’®'”' Lahey,®®® Clairmont.®"® Splitting the stennim is rarely neces- 
saiy. Tiie operations of Crile®^'^ for malignancy and of Lahej'®®‘ for 
Ihyroiditis have been mentioned. Questionable are the procedures 
even recently advocated by Waterworth,®*® aspiration of cystic nodules 
'vith injection of a few drops of iodine, and Shaw,®®* cervical sym- 
pathectomy where symptoms arc of such degree of severity as would 
conti’aindicatc lobectomy of the thyroid. 
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RECENT RENEWS AND RESUSI^S 

A nuinbei’ of commendable reviews liave been made conceniing the 
thyroid literature and the various phases of the thyroid problem 
within the last few years. Among many deserving special commen- 
dation are those of Marine, 3«2-304 Zimmerman, ^8= Starr , •‘’“b Boothby,iBv 
hleans.^'^B Of recent texts deserving attention there should be included 
Rienboff,^®'* Hertzler,^Bi Qeorge Crile and bis associates,BB' Eberts, Fitz- 
gerald, and Silver,B 08 Crotti,^^^ Sloan,®®** and hleans.®™ 
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REVIEW OF THE SIXTH ANNUAL MEETING OF THE HARVEY 
CUSHING SOCIETY, PHILADELPHIA, MAY 6, 7, AND 8 

James C. White, M.D., Bostox, Mass. 

(From the Massachusetts General Hospital) 

sixth annual meeting of the Harvey Cushing Society was held at Phila- 
^ delphia May 6, 7, and S. Out of a series of over thirty papers which were 
presented by members of the Society and invited guests, the following have been ab- 
stracted ; 

Dr. John Fulton discussed the role of the cerebral cortex in the regulation of 
blood pressure. Very light ether anesthesia is most suitable for these experiments 
and the animal must be curarized to eliminate somatic motor responses. Under these 
circumstances Fulton was able to map out a rich representation of vasoconstrictor 
as well as vasodilator points in the cortex. These tend to overlap the somatic areas, 
i.e., autonomic representation is found only in those areas (motor and premotor) 
from which somatic movements are obtained in the uncurarized preparation. Tliis 
arrangement doubtless enables somatic motor activity to be accompanied by ap- 
propriate autonomic adjustments. The vasodilator etfect is brought out by 
splanchnieectomy, and the vasoconstrictor response by cutting the vagi (E. 0. Hoff 
and Green). Barbiturates destroy these reactions, although they leave the somatic 
reactions of Area 4 intact. There are striking species differences in cortical repre- 
sentation of autonomic activit.v; e.g., in the dog there is contralateral vasodilation 
after removal of the frontal area, whereas, in macaques there is vasoconstriction. 

Ur. Franklin Jelsma reported two cases of Schiiller-Christian's disease. This 
condition is a form of lipoid dystrophy in which xanthomatous deposits occur in the 
cranium and flat bones principally, occasionally in the long bones. According to the 
location of the deposits, certain sjuiiptoms will present. Pressure of the lipoid 
material upon the region of the tuber cinercum may cause a diabetes insipidus; 
likewise exophthalraus may be present if the lipoid material is in suflScient quantity 
in the retrobulbar region. 

Tho disease is one of disturbed lipoid metabolism with general systemic effects as 
well as the local effects caused by the lipoid deposits. It may be grouped with the 
series of lipodystrophies which includes Gaucher’s disease, Miemann-Pick’s disease, 
Jind possibly Tay-Saeh ’s disease. One of the cases reported was unusual in that the 
diabetes insipidus improved completely with roentgen therapy. In this case tho blood 
cholesterol was 34G mm. per 100 c.c. of blood. Low fat diet and roentgen therapy 
seemed to offer the best results. 

Dr. J. G. Lyerly reported two unusual instances of meningiomas situated pos- 
teriorly in the lateral ventriclc.s. These apparently arose from the choroid 
plc.xus, which brings in some jiia-araclmoid in its dcvelojwient. Ventriculograms in 
Lyorlv's patients showed no hydrocephalus, and Bucy cited a case with similar 
linding.s, but Fincher and Sparling reported three cases in which there uns exten- 
sive enlargement of the ventricle which was blocked by the tumor. 
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EEVIEW OP THE THIRTY-EIGHTH ANNUAL MEETING OP 
THE AMERICAN PROCTOLOGIC SOCIETY 

Curtice Rosser, M.D., Dallas, Tex. 

(From the Division of Proctology, Baylor University Department of Medicine) 

'T^HR American Proctologic Society, organized in 1899 by the tlien outstanding 

proctologists of this country, has had uninterrupted j'early programs since that 
time. The Society’s Fellowship list is limited to seventy- five, there being seven 
Honorary FeUows from Europe and Prance and several Associates from Canada 
and Cuba. The session in June of this year was held in Atlantic City under the 
presidency of Marion C. Pruitt, of Atlanta, who was succeeded bj' Harry Z. 
Hibshman, of Philadelphia. 

The emphasized program features were two extended sjunposiums on anesthesia 
and colorectal malignancy, and the appearance in papers or discussions of several 
nonproctologists, including gastroenterologists (Crohn, of Ne^w York; Mackie, of 
Now York), a pathologist (Lawrence Weld Smith, of Philadelphia) and a regional 
anesthetist (Lundy, of Rochester, Minn.). 

Burrell Crohn presented his findings in connections with what he believes to 
be three separate entities, ileitis, right-sided colitis, and ordinary chronic ulcerative 
colitis which is a process beginning low in the left colon and extending upward. 
Both ileitis and right-sided colitis occur in young individuals, the average age of 
the patients being twenty-four years. Daniel Jones, of Boston, is under the im- 
pression that ileocolitis is chiefly a disease of the Jewish race, although Crohn 
doubts this because of reports of numerous cases from various parts of Europe; 
Crohn believes right-sided colitis to be nonspecific, usually beginning in the 
hepatic flexure or ascending colon with slow progressive advance in both direc- 
tions. Although the prognosis under medical treatment is poor, the disease is much 
more amenable to surgical treatment than tj-pical left colitis, providing e.x- 
tirpation of the diseased gut be carried out radically. Berg, of New York 
(reported by Crohn), after attempting segmental resection with fair results, now 
resects the entire colon to the sigmoid in three stages. In fifteen cases, one patient 
died in five weeks, two patients died considerably later; the twelve who survived 
are apparently cured. 

The beneficial although perhaps temporary effects of long-continued cod liver 
oil instillations in chronic ulcerative colitis which wore reported by Best, of 
Omaha, were corroborated by Bose Spiegel, working simultaneously in New York. 

Various reports on neoplasms suggested that in some circumstances the ac- 
curate diagnosis of adenocarcinoma of the rectum may be clouded by the pres- 
ence of benign intrarectal or pelvic infiltrating tumors (Daniels, of Los Angeles) 
such as endometriosis (Schofield and Bacon, of Philadelphia), neurofibroma (Keith, 
of Hartford), tuberculosis (Wheeler, Indianapolis), adenomas (Martin, Louisville, 
and Scarborough, ^an Francisco), and diverticulum (Freund, New York City); 
or by infiltration of the bowel by extrnrcctal malignancy such ns ovarian car- 
cinoma (Kleckncr, of Allentown) or sarcoma (Werner, Philadelphia). 

The ther.apy of rectal cancer is apparently not yet so standardized that discus- 
sion is unnece.ssary. In the sympo.sium on cancer, the value of radon implants 
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r. Predericfc Schreiber pointed out the dangers to the central nervous system 
of the increasing use of heavy sedation to promote painless labor. Ho has studied 
the birth history of twenty cases given multiple heavy doses of scopolamine or 
arbiturates in which the outlook for spontaneous delivery was. good, but the child 
was born with cerebral damage. 

The tj-pe of drug is not as important as the anoxemia induced. Such babies arc 
born blue. They are hard to resuscitate and some die. Both mothers and babies 
maj develop evidence of cerebral injury. The babies may show spastic paralysis 
and severe cortical atrophy on encephalography. Secondary to these organic changes, 
mental deterioration and epilepsy nw}' result. Some of the mothers have shown 
mental changes. Thej’ become jitterj' and cry e.asily. Occasionally the evidence of 
injury to the liigher cerebral functions has been definitely increased by multiple 
deliveries under heavy sedation with an accompanjdng high grade of anoxemia. 

The incidence of surgical interference in the normal course of labor has risen 
with the use of analgesia. Hapid mechanical molding of the head uith forceps or 
version reproduces the dangers of precipitate delivery. A blue baby, born of a 
drugged mother, is potentially a spastic, an epileptic, or an idiot. 

Dr. Tracy J. Putnam and Dr. Donald Munro presented reports of three patients 
who had an unusual postoperative reaction to high anterolateral or anterior 
cordotomies. All of these were in good condition immediately after operation, hut 
subsequently developed profound mental changes (confusion, delirium, and hallucina- 
tions) leading to death within a week or two. High cord tumors and cervical 
fractures have caused a similar condition. This progressive confusional syndrome 
is probably due to anoxemia of the brain. The o.xygen content of the arterial 
blood drops to 12 or 13 per cent in some cases, close to levels where symptoms 
are known to develop. In others, sluggish circulation and anemia add to the dis- 
turbance. The picture resembles mountain sickness or decompensation, and is most 
common in older people. Anemia and sedatives increase it. The treatment recom- 
mended is transfusion and the use of a respirator os indicated. Anesthetics, 
sedatives such as morphine and the barbiturates, and carbon dioxide inhalations 
should be avoided. 


Dr. W. McK. Craig presented nine cases of intracerebral hemorrhage in which 
operation had been carried out. In rerdewing the literature, he stated that Dr. 
Cushing was probably the first surgeon to operate for subcortical hemorrhage. It 
was interesting to note that trauma played a definite role in two of the nine cases, 
was suggested in a third, was suspected in a fourth, and in a fifth a subcortical 
hemorrhage was found twelve years after an injury to the head. In two other 
cases, the cerebral hemorrhages followed emotional stress, and in one case the 
hemorrhage was associated with rheumatic heart disease and endocarditis. 

Craig further stated that intracerebral hemorrhages have been attrihuted to 
faulty structure of the arterioles or venules within the substance of the brain, 
with subsequent rupture of small . sacvulat ions. In view of the fact tliat the 
hemorrhages did not result in extensive extravasation, he suggested that they were 
of venous rather than arterial origin. A history of trauma w.is always suggestive 
of hemorrhage and vet in the eases in which enceplmlogram.s or ventriculograins 
were made they did not reveal shadows or defects characteristic of homorrlmgo. 
A diagnosis of subcortical hemorrhage was established nt the time of operation, 
and waniotomy and incision of the corte.v, drainage, and removal of the residual 
dots was tie Latment carried out in all cases. A census of the Society yielded 

k.L. 'mmI... rtoteJ ate., .»a >«.• pr»».n..t 

clinical manifestations of intracerebral hemorrhage. 



REVIEW OF THE MEETING OP THE AMERICAN SOCIETY 
OP BIOLOGICAL CHEMISTS 


Moeton P. Mason, Ph.D., NAsmnLLE, Tenn. 

(From the Department of Biochemistry, Vanderbilt University) 

HE Effect of Epinephrine Injected Intravenously at a Constant Bate in Nor- 

mal and Hypertensive Cases, Alfred E. Koehler, Norman Marsh, and Elsie 
Hill (Santa Barbara Cottage Hospital and the Sansum Clinic, Santa Barbara). — 
Epinephrine 1:50,000 was administered intravenously in patients at a constant 
rate of 2 mg. per hour. In normal patients there was a constant sustained rise 
of systolic blood pressure. The diastolic pressure also rose at first, but later 
tended to drop below the control period. The basal rate increased about 30 
per cent and there were increases in blood sugar and lactic acid. Almost im- 
mediately after cessation of injection, both systolic and diastolic pressures 
dropped markedly below their values during the control period. In patients with 
essential hypertension, the lactic acid increase was not as great. The average 
blood pressure rise was consistently greater than in the case of normal patients 
and the drop and duration of drop of blood pressure after cessation of injection 
were greatly increased. There was no evidence that myocardial failure was re- 
lated to the drop in pressures following injection. 

The Prolongation of Insulin Action, A. M. Pisher and D. A. Scott (Connaught 
Laboratories, University of Toronto). — ^Incubated preparations containing sper- 
mine, zinc, and insulin produce prolonged h 5 ’poglycemia in rabbits and dogs. A 
preparation from beef blood has also been found to modify (prolong) ordinary 
insulin action. Zinc is an essential constituent of the various modified imsulin 
preparations. 

Some Observations on the Source of Urinary Cystine in Cystinuria, E. Brand, E. 
J. Bloch, and G. F. Cahill (Department of Chemistry, New York Psychiatric In- 
stitute and Hospital, and Squier Urological Clinic, Presbyterian Hospital, New 
York). — Observations on the metabolism of casein and lactalbumin in a case of 
cystinuria further support the hj^pothesis that the urinary cystine in patients 
with this error of metabolism is derived, not from cystine of dietary protein, 
but from methionine. 

A Volumetric Method for the Determination of Acacia In Serum, Ljunph, and 
Urine, Marschelle H. Power (Division of Biochemistry, the Maj-o Foundation, 
Hochcster, Jlinn .). — A method was de.scribed permitting the accurate determina- 
tion of acacia in serum, lymph, and urine. The acacia is precipitated from 
trichloracetic acid filtrates of serum or lymph, or from urine by treatment mth 
acetone. The precipitated acacia is oxidized with chromic acid and the excess 
chromic acid estimated iodometricnlly. For details of the method, the original 
paper .should be con.sulted. 

Quantitative Determination of Prothrombin, Armand J. Quick and Madeline 
Leu (Department of Pharmacology, Marquette University School of Medicine, 
ililwnukee). — The rate of coagulation is assumed to be a function of the con- 
centration of thrombin which in turn is proportional to the concentration of 
prothrombin when an excess of thromboplastic substance is present with adc- 
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and local removal in those unsuitable for surgery was mentioned by Binkley 
of New York; desiccation was advocated in suitable cases by E. G. Martin, of 
Detroit and Buie of Eochester, Minn., while Lynch and Hamilton, of N^ew York 
City, while advocating radical surgery, had a kind word to say for the perineal 
anus. 

The majority of those answering Cartwright’s questionnaire (Fort Wayne) 
favored radieal rather tlian temporizing measures in strangulated hemorrhoids. 
Yeomans, of New York City, discussed the anatomic relations and repair of an 
infrequent tj’pe of hernia through the levator ani muscle, and Hibshman, of 
Philadelphia, advocated wide and early drainage of suprulevator abscesses through 
the posterior ischiorectal space. 

Woolf, of San Francisco, reflected what I believe to be the majority opinion 
of American proctologists when insisted that proctology is a surgical specialty 
and that it is essential that those entering the field have surgical training that 
includes the abdominal zone. 

The transactions of the Society are published in a single annunl volume. 
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Ptysiologtc Effects of Plieiiol-Containinated Drinking Waters, V. G-. Heller and 
Lee Pursell {Oklahoma Agricultural Experiment Station, Stillwater). — ^The tox- 
icity of long-continued consumption by rats of water containing phenol was in- 
vestigated. A water supply containing as much as 0.8 per cent phenol does not 
interfere with growth reproduction and lactation. Involved nutritional studies 
indicate that normal metabolism is not disturbed until the contamination of water 
with phenol approaches one per cent. The phenol is readily detoxified and the 
conjugated compounds appear in the urine. 

The Effects of Minute Amounts of Lead on the Ajiimal Organism, M. K. 
Horwitt and George B. Cowgill (Laboratory of Physiological Chemistri’', Yale 
University School of hledicine, New Haven). — ^The point of view that small 
amounts of lead in the diet are deleterious was subjected to experimental test 
using rats. Growth was not affected when diets containing up to 100 mg. per 
kilogram of lead were fed. No anemia developed nor was “stippling” observed. 
In three successive generations reproduction was normal. Many experimental 
diets in common use in various laboratories were found to contain more than the 
present government tolerance of 2.6 mg. lead per kilogram, none of these diets 
having any untoward effects on the animals receiving them. The dithizone micro- 
method was employed in determining lead. 



320 


SUBGEEr 


quate calcium ions. The determination is performed as follon-s; 9 vol. of blood 
mi-xed -uath 1 vol. of 0.1 M sodium oxalate are centrifuged and the plasma sepa- 
rated. A small test tube containing 0.1 c.c. of the plasma mixed ivith 0.1 c.c. 
of thromboplastic substance (an emulsion prepared from rabbit brain) is kept 
at 40 in a water-bath; 0.1 c.c. of 0.025 M calcium chloride is quickly added and 
the time required for clotting noted. The times are quite constant for normal 
animals of the same species, but there are species differences. The actual ob- 
served time varies somewhat with different thromboplastin preparations. 

Patty livers in Geese, Produced by Overfeeding, Eunice Plock, Jesse 1. Boll- 
man, H. B. Hester, and Prank C. Mann (Division of Experimental Medicine, the 
Mayo Poundation, Bochester, Minn.). — Patty livers wore produced in geese by 
continued overfeeding with a high carbohydrate diet during the day. These 
livers contained up to 15 per cent fatty acids. When night feeding was also 
employed, values ns high as 4S per cent were found. This fat was more saturated 
than depot fat. The water content of the lii-ers diminished with increasing fat 
content, but the glycogen contents varied, largo increases in depot fat were 
observed. 

Purtber Observations of the Effect of Parenteral Injection of Amino Acids and 
Belated Substances Upon Creatine Pormation and Storage in Bats, H. H. Beard, 
T. S. Boggess, and P, Pizzolato (Department of Biochemistrj', Louisiana State 
Universitj’’ Medical Center, hTew Orleans). — A largo number of dietary experi- 
ments on rats support the contention that urea and glycine ns such, or arising ns 
intermediaries in amino acid metabolism, are the precursors of creatine. 


The Dietary Production of Parathyroid Hypertrophy in Babbits, E. J. Bau- 
mann and D. B. Sprinson (Laboratory Division, Montefiore Hospital, Now fork). 
— Babbits fed on a diet of carrots and oats develop parathyroid h.i'pertrophy, the 
gland weights increasing as much ns 400 per cent. The Cn:P ratio of this diet 
is 0.5 in contrast to a ratio of 4 in the stock diet. The scrum calcium remains 
normal, the inorganic phosphate is somewhat depressed, and nn increase in circu- 
lating parathormone is demonstrable (Hamilton's test). In adult rabbits the 
serum phosphatase content is markedly depressed. 


The Effect of Vitamin B, on the Bespiratory Quotient, Dorothy V. Whipple 
and Charles F. Church (Department of Pediatrics, School of Medicine, Univcr.«ity 
of Pennsylvania, Philadelphia).— When vitamin B, deficient rats were given glu- 
cose subcutaneously, the respiratory quotient remained below 1, while those of 
isocaloric controls receiving the vitamin were above unity. Crystnllino vitamin B, 
raised the respiratory quotients of animals with severo beriberi symptom.s to 
values also above unity. The observations were in harmony with the nulhors' 
hypothesis that vitamin B, must be present in the metabolic mixture to permit 
sjTithesis of fat from carbohydrate in the animal body. 


The Toxicity of Calciferol for Babbits, Arthur M. Hartman (Division of Nutri- 
tion and Physiologv, Bureau of Dairy Industry, United States Department of 
Agriculture, Beltsviile).— Young rabbits placed on diet of natural foods were ad- 
ministered calciferol by mouth in various doses six days per week. The cnlciferol 
was dissolved in cottonseed oil. \Vhen the diet contained alfalfa of good qunhU, 
the toxicitv of the calciferol was not in evidence at as low levels of tlosago as 
when a poor quality of alfalfa was used. The toxic effects were observed more 
frequently in males than in femnlcs. Autopsies disclosed degenerntivo change^ 

ixichidimr metastatic calcification in the aorta and kidneys of the.so nnimnls on 
including metaslauc c e.vperimenf.s prolonged 

not immediately toxic produced these changes. The 
calciferol was pure according to spectropbotometnc tests. 
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that, from the standpoint of pathologic physiology, Addisonian pernicious anemia 
and pernicious anemia of pregnancy reflect disturbances in essentially identical 
mechanisms. 

Chronic Hepatogenic Hypoglycemia Due to Ascending Cholangiolitis, With Recov- 
ery FollorTing Cholecystectomy 

Jerome W. Conn (introduced by Raphael Isaacs), Hniversity 
of Michigan Medical School 

The literature reveals no report of a case of chronic hepatogenic hj^ioglycemia 
due to ascending infectious hepatitis. An extensive study of the metabolism in 
such a case vras made before and after the removal of the source of the ascend- 
ing hepatitis. A remarkable recovery of the previously impaired glycogenic 
function of the liver ■was observed. 

Before cholecystectomy, frequent episodes of coma occurred spontaneously, 
with the blood sugar at such times ranging bet-ween 14 and 20 mg. per hundred 
cubic centimeters. Dextrose tolerance tests suggested that the hypoglycemia -was 
due to deficient hepatic glj'cogenesis rather than to excessive production of 
endogenous insulin. Indirect calorimetry showed that ■while the blood sugar was 
dropping to hypoglycemic levels the oxidation of dextrose was normal. Nu- 
merous types of tests consistently' revealed deficient hepatic function. 

Exploratory laparotomy revealed a grossly normal pancreas. Biopsy' of the 
liver showed active chronic cholangiolitis and biliary cirrhosis. 

After cholecy'stectomy', gradual improvement occurred until virtual recovery' 
was attained. No spontaneous hypoglycemic attack has occurred since operation. 
Dextrose tolerance tests are essentially normal. All tests show normal hepatic 
function. Indirect calorimetry still reveals normal oxidation of dextrose. 

This study indicates that chronic infection of the biliary' tract may so injure 
the glycogenic and gly'cogenoly'tic functions of the liver that severe spontaneous 
hypoglycemia results. 

Parenteral Protein in Pneumonias 

Clyde Brooks, Louisiana State University Medical Center, Ne'w Orleans 

In 1,200 cases of pneumonia, including all forms and patients of all ages, the 
best routine treatment of the medical center was used, including a hygienic 
regimen, nursing, medication, and surgical intervention ■ndien indicated. 

One half of the patients were used as controls; the other half were treated 
by the parenteral administration of deuteroproteose. 

The results show that among the controls the death rate ■(vas 39 per cent for 
lob.ar pneumonia and 32 per cent for bronchopneumonia. The death rate in the 
cases in which treatment was by deuteroproteose was 10 per cent for lobar pneu- 
monia and 9 per cent for bronchopneumonia. 

The results are encouraging, if not conclusive. They indicate that the 
paronternl use of deuteroproteose reduces the death rates for both lobar and 
bronchial pneumonia. 

Effect of Artificial Pever on Experimental Rabies 

E- D. McCrea (introduced by Dougins H. Sprunt) and Harold M. Horack (intro- 
duced by Dougins H. Spnint), Duke tfniversity 

Rabbits were inoculated intracerebrally with fixed rnbie.s virus. Then, by 
exposure of the animals to radiant heat, their body- temperatures were elevated 
and maintained between 41.2° and 41.8° C. (10G.1° and 107.2° K.). Unheated con- 
trols were checked ngninsl each heated group. 
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Morton P. Mason, Ph.D., Nashvinle, Tenn. 

(From the Departvient of Biochemistry, rondcrlilt University) 


ABSTRACTS OP PAPERS PRESENTED* 

Correlation of Serum Iron, Bone Marrow, and Blood Cell Changes Pollowing 
Specific Therapy in the Macrocytic Anemias 

Carl V. Moore (by in\dtation) and Charles A. Doan, Ohio State University 


The observation has been made that the nonhemoglobinous iron of the serum is 
higher than normal in the relapse phase of pernicious anemia. Beginning within 
twentj -four hours after the institution of adequate liver therapy, this iron frac- 
tion of the blood falls precipitously to a level that is below the normal range. 
The change thus precedes by three or four days the reticulocj'tosis that follows 
therapy. 

Consequently, in order that the reequilibration in the serum iron could be more 
adequately understood with reference to the altered physiology of the erythropoietic 
tissue, serial supravital differential cell counts of sternal marrow, obtained by the 
puncture technique, were made for two patients. with pernicious anemia both before 
and after the commencement of specific therapy. Blood for an analysis as to iron 
content was drawn within a few minutes after the sternal puncture was made. 

YTthin twenty-four hours after the administration of liver began, there was 
evident in the bone marrow a definite shift to the right in the level of the erjlhrocytic 
maturation. Megaloblasts were fewer, and mitotic figures were markedly increased. 
During the subsequent forty-eight hours a transition from a predominantly erythro- 
blastic to a predominantly normoblastic marrow, with resultant discharge of reticu- 
lated red cells into the peripheral blood, was accomplished. The fall in scrum iron 
closely paralleled the cytologic changes, reaching its greatest depression at the time 
of maximum delivery of erythrocytes from the bone marrow (the reticulocyte peak 
in the peripheral blood;. These findings arc interpreted ns offering further evidence 
for the concept of serum iron as iron in transportation. It is considered that the 
decrease in serum iron occurred and persisted during these c-xpcriinents for two 
reasons: (1) After the institution of liver therapy any increase in hemolytic activity 
promptly subsided; and (2) with the increase in synthesis of hemoglobin coincident 
with the reinstitution of normal maturation, the iron being transported in the serum 
was withdrawn from the blood by the bone marrow and utilized at a more rapid 
rate than normal. The low serum iron under these conditions docs not reflect in- 


adequate storage of iron in the body depots. 

In addition to hemoglobin iron and serum iron, a third form of blood iron lia.s 
been described: “easily split-off iron.” It is possibly, but not ns yet certainly, 
of nonhemoglobinous origin. This third fraction remained at a fairly constant 


level during the changes described. 

One of the two patients studied had Addisonian pernicious anemia; the other 
had pernicious anemia of pregnancy, in which the disease had been produced pri- 
marily bv a deficiency in a dietary e.xtrinsie factor. The respon.se.s in cytologm 
and serum iron in the two patients were identical and constitute further cvidenc 


Received tor publication. May 17. 193 1 . 


•Authors' abstracts. 


322 



RE^^E■W OP RECENT 3IEETINGS 


325 


In cats it was found that ligation of the common bile duct does not cause 
an appreciable rise in the blood phosphatase, but that the serums of these animals 
can be activated by cevitamic acid in the same manner as the serums of the 
dogs or human serums. 

These experiments indicate that in complete biliary obstruction in the dog 
the increase in the value for circulating phosphatase is due to an increase in 
the activity of the phosphatase and not to an increase in its amount. They also 
indicate that in dogs with experimental biliary fistulas an increase in circulating 
phosphatase occurs without obstructive jaundice. It seems that the diagnostic 
value of an increase in serum phosphatase in certain pathologic conditions is 
limited. 
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The experimental animals rvere divided into five groups according to the 
number of hours of exposure to heat and the time of exposure as follows: (1) 
seven or twelve hours the day of inoculation; (2) six, seven, or twelve hours 
twenty-four hours after inoculation; (3) seven hours the same dav and seven 
hours forty-eight hours after inoculation; (4) twelve hours the same day and 
twelve hours forty-eight hours after inoculation; (5) twelve hours the sanio day 
and twelve hours forty-eight hours after inoculation. 

The iirst four groups received 0.2 c.c. of virus diluted 1:200; the fifth group, 
0.2 c.c. of virus diluted 1:100. 

All controls and heated animals in groups 1, 2, and 3 died of rabies within 
from seven to fourteen days. In group 4, all nine controls died of rabies; of 
the fifteen heated animals, three died during the heating period and five of causes 
other than rabies; seven survived and by February 13, 1937, had outlived their 
corresponding controls sixty-two, seventy-six, ninety, one hundred and two and 
two hundred and twenty days. Two controls and four heated animals comprising 
group 5 died of rabies. Whether this is significant we do not know. 

Forty white rats were inoculated intracerebraliy with 0.05 c.c. of virus dilufed 
1:50 and on up to 1:400. In all the rats sjemptoms tj'picnl of rabies developed, 
followed by death. Blood serum from two surviving rabbits was mixed with 
virus, making dilutions of the latter varying from 1:50 to 1:400; those were in- 
cubated two hours at 37.5° C. and inoculated intracerebraliy into thirty-six rats. 
All died with symptoms tj-picat of rabies. Like dilutions were inoculated intrn- 
cerebrally into eight rabbits, wliich also died with paralyses tj'pioa! of rabies. 
Serum from surviving rabbits apparently has no protective nctioTi and soom.s to 
transfer no immunity. 


Values of Phosphatase in the Serum and Bile of Dogs With Experimental Biliary 
Fistulas and in Dogs With Complete Biliary Obstruction 

Siegfried Thannhauser (by invitation), Stephen Maddoefc, M. Boichel 
(by invitation), and Jerome F. Grattan (by invitation), 

Boston City Hospital 


Experience with increasing and decreasing phosphatase activity and with the 
splitting of sphingomyelins by phosphatase suggested the po.ssibility of activating 
the phosphatase of the blood serum in vitro. It was found that cevitamic acid 
(introduced as ascorbic acid) in appropriate concentrations would activate .serum 
phosphatase. The activation is proportional to the concentration of cevitamic 
acid within certain limits and bears no relation to time. The optimum pH i.s 
identical with that of normal phosphatase activity. As it wn.s known that follow- 
ing complete biliary obstruction a marked rise in serum pho.splmtase occurred, 
the common bile duct was ligated in series of dogs, and studies were made of 
the serum phosphatase. It was found that after ligation the pho.sphnin.se of the.so 
serums rose from about 2 to about 100 Bodnnsky units in three wcck.s. Tlie.«o 
same serums were activated with 5 mg. of cevitamic ncid per tenth cubic 
centimeter. The activity of all the scrums rose to about 150 Bodan.sky units re- 
gardless of the initial value prior to activation, so that an almost uniform 
maximum activity was found after the addition of cevitamic ncid, which was in- 
dependent of the progressive increase in the concontrntion of phospliafasc pro- 
duced by biliary obstruction. , 

Dogs with total biliary fistulas were also studied, and it wa.s found that th . 

wLn,-). In Ibe serums of these dogs in the same manner ns already de.«cnboi!. 
Th“: the hile coming from the fcstulas .showed, in con- 

trast to the values for that in the scrum, almost complete activation. 
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Book Review 


Medical tfrology. By Irvin S. Koll. Bp. 431, Tfith 92 test illustrations and 6 
color plates. St. Louis, 1937, The C. V. Jlosby Company. $5. 

The author has prepared this volume . . . “to present the subject in such a 
manner as to be of practical value to the general phy.sicinn and an flid to the 
medical student.” He adheres closely to this purpose throughout and has suc- 
ceeded in presenting a very good synopsis of urologic principles. The book is 
profusely illustrated. Where there is indication for further study of the material 
in any chapter, extensive bibliographical references are appended. 

Gonorrhea and its complications are discussed with a view to establishing a 
conservative, though adequate, sj'stem of treatment. In these chapters the 
author has been particularly careful in stating the reasons underlying the methods 
which are suggested, so that the practitioner or student can proceed to their ap- 
plication in a rational manner. That part of the book which is devoted to con- 
sideration of the major surgic.al problems in urologj' contains few details of 
treatment. There is no pretense at description of operations. Cystoscopy is con- 
sidered principally from the standpoint of its diagnostic value. In the chapter 
on the surgical diseases of the prostate, the author hns wisely confined his re- 
marks to the principles of diagnosis and preoperntive care. The render is neither 
subjected to a technical description of the different methods for surgical attack 
on the prostate nor is he drawn into controversy regarding the relative merits 
of prostatectomy and transurethral resection. 

This book can be only of passing interest to the specialist in urology, but it pro- 
vides both the general physician and the medical student with a useful practical 
handbook for guidance. 
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Philadelphia. .bacteriology. University of Pennsylvania Medical School, 


440 pages, with 27 illustrations. Price, water-proof, vermin-proof cloth. $5.00. 


A Timely and Authoritative Work 


This book should do much to remove those elements of confusion that 
exist between the laboratory tvorkere and the practitioners of medicine. 
Dr. Eagle points out that, with few exceptions, all the serologic tests for 
syphilis, Wassermann or flocenlation, are practical applications of identical 
biologic phenomena; he analyzes these phenomena, and, largely on the basis 
of his original investigations, offers a step by step explanation of their mecha- 
nism which more satisfactorily fits the observed facts than any heretofore 
proposed he advances the date of possible standardization of serum tests by 
indicating clearly which of the varions steps in their performance arc to be 
discarded as antiquated relics of custom, which of them are generally accept- 
able to modem serologists, and which of them are still unsettled points of 
controversy; he sho.ws quite clearly that in the state of our present knowledge 
no flocculation test can entirely replace the Wassermann test; he discussc.s 
with refreshing clarity the significance of the laboratory report to the prac- 


titioner. 

The serologist, whether physician or technician, will be interested by the 
presentation of practical details, including the descriptions of the various 
sources of error in these tests, and the medical detective work essentia! to 
trace them to their origins. The investigator, even thougli his field of en- 
deavor extends beyond the serology of syphilis into the phenomena of im- 
munity in general, will be attracted by Dr. Eagle's ingenious explanation of 
the mechanism of these tests and the experimental evidence lie adduce.s in 
support of it. The practicing physician need not be appalled by the icchnica 
detSls. Those who are engaged in the clinical study of 
and in the daily application of serum tests in the diagno.sis of sjpbibs cannot 
afford to be ignorant of the viewpoint which this book proMdes. 


The C. V. Mosby Company 


Publishers 
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cilicicncy, and low toxicity rec- 
ommend its use in Ilcmor- 
rlioids • Pruritus • Ulcers • 
Dermatosis • Bums • Severe Sun- 
burns 'Skin Abrasions' Fissures. 

EUCUPIN OINTMENT is also 
valuable as a lubricant in digital 
or instrumental cxaminnlions, 
and ns n post-operative appli- 
cation, 

SUPPLY: 1 oz, collapsible tubes 
with dctacbable lobcls (pile pijM! 
supplied); ] lb. dispensing jars. 


Presented as a Prescription Item to the Medical Profession Only 

EUCUPIN OINTMENT IX 

llf» V Tit 03. 

lAlrraUirr anti a trial quantity icill he glatlly ntp/ilirtl tipon request 




RARE CHEMICALS, INC. 


. /fttfMnn/ 3frtir/ttr/s tf'" 09arn " . \ 

NEPERA PARK, N. y. ' 
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UHE specific bacteri- 
cidal action of Sulfanilamide 
on streptococci, particularly 
i3. hemolytic streptococci, of- 
fers an opportunity to treat 
•ndth every expectation of a fa- 
vorable outcome many condi- 
tions formerly considered of 
grave clinical prognosis. Indi- 
cations may mclude strepto- 
coccal cellulitis udiercvcr en- 
countered, puerperal sepsis 
and bacteremia, upper respira- 

El! llttY /I 


tory streptococcal infections, 
erysipelas, and certain forms 
of arthritis. 

llcccnt rcjiorts on the use of 
Sulfanilamide in gonococcal in- 
fections arc so encouraging as 
to suggest that a chemothera- 
peutic specific lias been found 
for this type of infection also. 

Talilets Sulfanilamide, Lilly, 
5 grains (0.325 Gm.) are su[»- 
plicd in packages of 40, 100. 
and 500. 
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